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A b out this manual 


Its purpose 


The purpose. of this manual is to help you 1 get the Best value from 
_ your vehicle. It-can. do. so in ‘séveral ways. It can help you'decide what _ 


work must be done, even if you choose. to have it done by a: dealer ser- 
vice department or a repair shop; it provides information and proce- 
dures for routine maintenance and servicing; and it offers diagnostic 
and repair procedures to follow when trouble occurs. _ 

We hope you’ use the manual to tackle the work yourself. For 


many simpler jobs, doing it yourself may. be. quicker.than arranging. an. 
appointment to get the vehicle into a shop and making the trips to 


leave it and pick it up. More importantly, ‘a'lot of money can be saved 


_ by avoiding the expense the shop must pass on to you to‘ cover its’ 


labor and overhead costs. An added benefit is the sense of satisfaction 
and accomplishment that you feel after doing the job yourself. beac 


Using the manual... 2) i ee : 
| “The manual is divided into Chapters: Each Chapter is is: divided into 


numbered Sections, which are headed in boid type between horizontal : 


_ lines. Each Section consists of consecitively numbered paragraphs. 


At the beginning of each numbered Section you will be referred to _ 


any illustrations which apply to:the procedures in that Section. The ref- _ 
erence numbers used in illustration captions pinpoint the pertinent 


Section and the Step within that Section. That is, illustration 3.2 means 


the. illustration refers t to | Section 3 and boas (or paragraph) 2 2 within: that 


Section.” 7 
procedures: once -deséribed: in the: text, are not onal, 


. repeated. When. it’s..necessary to. refer. to-another Chapter, the refer- 


ence will be given.as. Chapter and Section number. Cross references 
given without use of the word “Chapter”. apply to Sections. and/or 


paragraphs. in. the. same. Chapter. For example, “see Section. 8”. means. | 


in the same Chapter. : 7 
References to the left or right side of the Vehicle assume you 2 are 


sitting in the driver's seat,.facing : forward. 


Even though we have prepared this manual with extreme care, ; 


neither the: publisher. northe author can accept eens for any 


errors in, or omissions 8 from, the ronnetey ee a 





| NOTE 


_ ANote oS information necessary t to property complete a procedure 0 or r information which will n make the si ge alaa easier 2 


CO tg: understand.» 


CAUTION: 


: . A Caution provides a special iprocedur or. special steps which must be taken while. completing the: procedure where the Cau- Por SEE 
a tion i is found. Not heeding. a, Caution can result i in n damage to the eeu mela worked on. a i 


WARNING 


~~ A Warning provides a special procedure or apectat steps which must be taken while compretag the procedure where the” 
weg is found. Not nesane a wee can result in personal injury. 7 





Intro duction to the Mazda 3 





23 and Protegé 





Mazda’ 323 ana Protegé mods are available in hatchback two- 
_ and four-door sedan body styles. . 
The transversely mounted inline four-cylinder engines ised | in 
these models are equipped with electronic fuel injection. - 
The engine drives. the front wheels. through either a five- sgpeed 
manual or a four-speed, automatic transaxle via independent driveaxles. 


is used on the front iivheels, while. jidependenrt suspension using: shock o* 
absorbers and coil springs. of coil spring/strut dampers is used at the 
_ rear. The rack and pinion steering. unit is. -mounted behind the engine 


with power-assist available as an option. 
_ The brakes are disc at the front and drums or disc at the rear, with . 
power assist standard. An Anti- ‘lock. Brake System ee became 


_ available on later models. . 


~ 


Vehicle identification numbers | 





‘The Vehicle Identification Number (VIN) is: stamped into a.metal 


ana fastened to the dashboard on the driver’s side - it is visible 
: Sides sl windshield = 


“The chassis number is stamped into the firewall _ 





Modifications area continuing and Wrpubliéied: ‘process in nie 


cle manufacturing. Since spare parts manuals and lists are compiled 


on a numerical basis, the individual vehicle numbers are essential to | 


corecty igentily the compere required: 


. Vehicle Identification Number (VIN) 


This very important. identification number is iscated on a. plate. 


attached to the dashboard inside the windshield on the driver’s side of 
the vehicle (see illustration). The VIN also appears on the Vehicle Cer- 
tificate of Title and Registration. It contains information such as where 
and when the vehicle was manufactured, the model year and the body 


style. 
Chassis number 


The chassis number is a repetition of the VIN Auber enea on the 


firewall in the engine compartment (see illustration). 


Vehicle Safety Certification label . 


The Vehicle Safety Certification label is ‘attached to the driver's s 


side door end or post (see illustration). The label contains the name of 


| the manufacturer, the month. and year of production, the. Gross Vehicle 


Weight Rating (GVWR), the Gross / Axle veo a (GAW) 2 and the: 
certification statement. 


Engine identification number 


‘The engine identification number can be found stamped on a pad on 


the block. On 1.6L engines, it is on the right rear of.the block (see illus- 
tration) and on 1.8L engines at the front of the engine, below the — 
coolant hose. | | 


Transaxle identification number 


The transaxle identification information can be found on a bar 
code label located on the transaxle bellhousing. . 


‘Vehicle Emissions Control Information (VE Cl) 


label 


— The emissions control information label is Hound under the hood, | 
normally on ‘the bottom side of the hood. This label contains informa- 


“tion on the emissions control equipment installed on the vehicle, as — 


well as tune-up specifications eee Chapter 6). 





The Vehicle Safety Certifi cation label i is affixed to the | 
- drivers door pillar 


The engine identification number on 1.6L éngines is stamped ona 
pad at the rear of the engine block — 





Buying parts _ 





Replacement cope are available from many. sources, which gen- 


erally fall into one of two categories - authorized dealer parts depart- | 


ments and independent retail auto ali stores. Our advice concerning 
these parts is as follows: 


| Retail auto parts stores: Good auto parts stores will stock fre- 
: quently needed components which wear out relatively fast, such as . 
clutch components, ‘exhaust systems, brake parts, tune-up parts, etc. 
These stores often supply new or reconditioned parts on an exchange 
basis, which can save.a considerable amount of money. ‘Discount auto 


parts stores are often very good places to buy materials. and parts 


needed for general vehicle. maintenance such as oil, grease, filters, 
| Spark plugs, belts, touch- “up Pa bulbs, ete. They & alse oust Sell 


tools and general accessories, have convenient hours, charge lower - 


prices and can often be found not far from home. ts 
Authorized dealer parts department: This is the best source for 


~ parts which are unique to the vehicle and not generally available 


elsewhere (such as major engine parts, transmission parts, trim 


pieces, etc.). 


Warranty: information: If the vehicle is still seared under war- 


oranty, be sure. that any replacement. parts purchased ~ regardless of 
: the source - do not invalidate the warranty! 


_ To be sure of obtaining the correct parts, have engine and chassis - 


4 numbers available and, if PRpesibie: take the old abe ai for Pe 


identification. . 





Maintenance techniques, | 


. tools and working facilities | 


o risee once. If they are ienoved. they | lose their ‘locking abitity’a and must | 
a be replaced. with new ones. : 


Maintenance techilcias- | 2 
There are a number of techniques wolved 1 in maintenance ‘and 


repair that will be referred to throughout this manual. Application of 


these techniques will enable the home mechanic to be more efficient, 


better organized and capable of performing the various tasks properly, 7 


which will ensure that the repair: Job. is mone. and complete.. 


| Fasteners | : : 
‘Fasteners are nuts, bolts, ‘studs and screws used to hold two or 


more parts together. There are.a few things to keep in mind when — 


working with fasteners. Almost all of them use a locking device of 
some type, either a lockwasher, locknut, locking tab or thread adhe- 


sive. All threaded fasteners should be clean and straight, with undam- 
aged threads and undamaged corners on the hex head where the _ 


wrench fits. Develop the habit of replacing all damaged nuts and bolts 


with new ones. per oertule with igi or fiber inserts | can monly be 





‘Rusted nuts-and bolts should be treated with a penetrating fluid . 


‘to.ease removal and prevent breakage. ‘Some mechanics use turpen- 
tine in a spout-type oil can, which works quite well. After applying the 
rust penetrant, let it work for a few minutes before trying to loosen the 
_ . nut or bolt. Badly rusted fasteners may. have to be chiseled or sawed 

~ off or removed with a special nut breaker, available at tool stores. | 


_ {fa bolt or stud breaks off in an assembly, it can be‘drilled and 


- removed with a special tool commonly available for this purpose. Most - 
i automotive machine shops can perform this task, as well.as other . 
| repair procedures, such as the repair of ahresdee holes that have Pony 


stripped out. _ 

- Flat washers and lockwashers, when somcied from an assembly, 
should always be.replaced exactly as removed. Replace any damaged... 
washers with new ones. Never use a lockwasher on any soft metal sur- 


a (such as imitate thin sheet metal c or r plastic. 
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a 


Fastener sizes 


For a number of reasons, automobile manufacturers are making 
wider and wider use of metric fasteners. Therefore, it is important to be 
able to tell the difference between standard (sometimes called U.S. or 
SAE) and metric hardware, since they cannot be interchanged. 

All bolts, whether standard or metric, are sized according to diam- 
eter, thread pitch and length. For example, a standard 1/2 - 13 x 1 bolt 
is 1/2 inch in diameter, has 13 threads per inch and is 1 inch long. An 
M12 - 1.75 x 25 metric bolt is 12 mm in diameter, has a thread pitch of 
1.75 mm (the distance between threads) and is 25 mm long. The two 
bolts are nearly identical, and easily confused, but they are not inter- 
changeable. | 

In addition to the differences in diameter, thread pitch and length, 
metric and standard bolts can also be distinguished by examining the 
bolt heads. To begin with, the distance across the flats on a standard 
bolt head is measured in inches, while the same dimension on a metric 
bolt is sized in millimeters (the same is true for nuts). As a result, a 
standard wrench should not be used on a metric bolt and a _ metric 


wrench should not be used on a standard bolt. Also, most standard 
bolts have slashes radiating out from the center of the head to denote 
the grade or strength of the bolt, which is an indication of the amount 
of torque that can be applied to it. The greater the number of slashes, 
the greater the strength of the bolt. Grades 0 through 5 are commonly 
used on automobiles. Metric bolts have a property class (grade) num- 
ber, rather than a slash, molded into their heads to indicate bolt 
strength. In this case, the higher the number, the stronger the bolt. 
Property class numbers 8.8, 9.8 and 10.9 are commonly used on auto- 
mobiles. 

Strength markings can also be used to distinguish standard hex 
nuts from metric hex nuts. Many standard nuts have dots stamped into 
one side, while metric nuts are marked with a number. The greater the 
number of dots, or the higher the number, the greater the strength of 
the nut. ; 

Metric studs are also marked on their ends according to property 
class (grade). Larger studs are numbered (the same as metric bolts), 
while smaller studs carry a geometric code to denote grade. 


EEE 


Br 





Grade 1 or 2 





Grade 5 





Grade 8 





Bolt strength marking (standard/SAE/USS; bottom - metric) 









Grade _ Identification Grade 
Hex Nut Hex Nut 
Grade 5 Property 
Ciass 9 
Arabic 9 
aos Hex Nut 
Hex Nut ‘es | 
ea Proper 
Grade 8 ei agi! 
6 Dots Arabic 10 
Standard hex nut Metric hex nut 
strength markings 








strength markings 


identification 












Class Class Class 


10.9 9.8 8.8 
Metric stud strength markings 
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It should be noted that many fasteners, especially Grades 0 
through 2, have no distinguishing marks on them. When such is the 
case, the only way to determine whether it is standard or metric is to 
measure the thread pitch or compare it to a known fastener of the 
same size. 

Standard fasteners are often referred to as SAE, as opposed to 
- metric. However, it should be noted that SAE technically refers to a 
non-metric fine thread fastener only. Coarse thread non-metric fasten- 
ers are referred to as USS sizes. 

Since fasteners of the same size (both standard and metric) may 
have different strength ratings, be sure to reinstall any bolts, studs or 
nuts removed from your vehicle in their original locations. Also, when 
replacing a fastener with a new one, make sure that the new one has a 
strength rating equal to or greater than the original. 
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Tightening sequences and procedures 


Most threaded fasteners should be tightened to a specific torque 
value (torque is the twisting force applied to a threaded component 
such as a nut or bolt). Overtightening the fastener can weaken it and 
cause it to break, while undertightening can cause it to eventually — 
come loose. Bolts, screws and studs, depending on the material they 
are made of and their thread diameters, have specific torque values, 
many of which are noted in the Specifications at the beginning of each 
Chapter. Be sure to follow the torque recommendations closely. For 
fasteners not assigned a specific torque, a general torque value chart 
is presented here as a guide. These torque values are for dry (unlubri- 
cated) fasteners threaded into steel or cast iron (not aluminum). As was 
previously mentioned, the size and grade of a fastener determine the 
amount of torque that can safely be applied to it. The figures listed 


| | 


Metric thread sizes 


F/B ns ett ie Aion Aes 


Ft-lbs Nm 

Saag 6 to9 9 to 12 
eek 14 to 21 19 to 28 

5 eee 28 to 40 38 to 54 
SES 50 to 71 68 to 96 
Rpanires 80 to 140 109 to 154 
Sane 5 to 8 7 to 10 
pet 12 to 18 17 to 24 © 
Rts 22 to 33 30 to 44 
ha 25 to 35 34 to 47 
Pea F3 6 to 9 9 to 12 
es 12 to 18 17 to 24 
fare Soe 14 to 20 19 to 27 
ees 22 to 32 30 to 43 
eae 2S 27 to 38 37 to 51 
Sus 40 to 55 55 to 74 
Scihyer: 40 to 60 55 to 81 
cae aree 55 to 80 75 to 108 








Standard (SAE and USS) bolt dimensions/grade marks 


G Grade marks (bolt strength) 

L . Length (in inches) : 
T Thread pitch (number of threads per inch) 
D Nominal diameter (in inches) 


T—>||<— 
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Metric bolt dimensions/grade marks 


Property class (bolt strength) 

Length (in millimeters) 

Thread pitch (distance between threads in millimeters) 
Diameter 


Gat 3 
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here are approximate for Grade 2 and Grade 3 fasteners. Higher 
grades can tolerate higher torque values. 

Fasteners laid out in a pattern, such as cylinder head bolts, oil 
pan bolts, differential cover bolts, etc., must be loosened or tightened 
in sequence to avoid warping the component. This sequence will nor- 
mally be shown in the appropriate Chapter. If a specific pattern is not 
given, the following procedures can be used to prevent warping. 


Initially, the bolts or nuts should be assembled finger-tight only. 


Next, they should be tightened one full turn each, in a criss-cross or 
diagonal pattern. After each one has been tightened one full turn, 
return to the first one and tighten them all one-half turn, following the 
same pattern. Finally, tighten each of them one-quarter turn at a time 
until each fastener has been tightened to the proper torque. To loosen 
and remove the fasteners, the procedure would be reversed. 


Component disdssembly 


Component disassembly should be done with care and purpose 
to help ensure that the parts go back together properly. Always keep 
track of the sequence in which parts are removed. Make note of spe- 
cial characteristics or marks on parts that can be installed more than 
one way, such as a grooved thrust washer on a shaft. It is a good idea 
to lay the disassembled parts out on a clean surface in the order that 
they were removed. It may also be helpful to make sketches or take 
instant photos of components before removal. ; 

When removing fasteners from a component, keep track of their 
locations. Sometimes threading a bolt back in a part, or putting the 
washers and nut back on a stud, can prevent mix-ups later. If nuts and 
bolts cannot be returned to their original locations, they should be kept 
in a compartmented box or a series of small boxes. A cupcake or muf- 
fin tin is ideal for this purpose, since each cavity can hold the bolts and 
nuts from a particular area (i.e. oil pan bolts, valve cover bolts, engine 
- mount bolts, etc.). A pan of this type is especially helpful when working 
on assemblies with very small parts, such as the carburetor, alternator, 
valve train or interior dash and trim pieces. The cavities can be marked 
with paint or tape to identify the contents. 

Whenever wiring looms, harnesses or connectors are separated, 
_it is a good idea to identify the two halves with numbered pieces of 
masking tape so they can be easily reconnected. 


Gasket sealing surfaces 


Throughout any vehicle, gaskets are used to seal the mating sur- 
faces between two parts and keep lubricants, fluids, vacuum or pres- 
sure contained in an assembly. 

Many times these gaskets are coated with a liquid or paste-type 
gasket sealing compound before assembly. Age, heat and pressure 
can sometimes cause the two parts to stick together so tightly that 
they are very difficult to separate. Often, the assembly can be loosened 
by striking it with a soft-face hammer near the mating surfaces. A regu- 
lar hammer can be used if a block of wood is placed between the 
hammer and the part. Do not hammer on cast parts or parts that could 
be easily damaged. With any particularly stubborn part, always 
recheck to make sure that every fastener has been removed. 

Avoid using a screwdriver or bar to pry apart an assembly, as they 
can easily mar the gasket sealing surfaces of the parts, which must 
remain smooth. If prying is absolutely necessary, use an old broom 


handle, but keep in mind that extra clean up will be necessary if the . 


wood splinters. 

After the parts are separated, the old gasket must. be carefully 
scraped off and the gasket surfaces cleaned. Stubborn gasket material 
can be soaked with rust penetrant or treated with a special chemical to 
soften it so it can be easily scraped off. A scraper can be fashioned 
from a piece of copper tubing by flattening and sharpening one end. 
Copper is recommended because it is usually softer than the surfaces 
to be scraped, which reduces the chance of gouging the: part. Some 
gaskets can be removed with.a wire brush, but regardless of the 
method used, the mating surfaces must be left clean and smooth. lf for 
some reason the gasket surface is gouged, then a gasket sealer thick 
enough to fill scratches will have to be used during reassembly of the 
components. For most applications, a non-drying (or semi-drying) gas- 
ket sealer should be used. 
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Hose removal tips 


Warning: /f the vehicle is equipped with air conditioning, do not dis- 
connect any of the A/C hoses without first having the system depres- 
surized by a dealer service department or a service station. 


Hose removal precautions closely parallel gasket removal precau- 
tions. Avoid scratching or gouging the surface that the hose mates 
against or the connection may leak. This is especially true for radiator 
hoses. Because of various chemical reactions, the rubber in hoses can 
bond itself to the metal spigot that the hose fits over. To remove a 
hose, first loosen the hose clamps that secure it to the spigot. Then, 
with slip-joint pliers, grab the hose at the clamp and rotate it around 
the spigot. Work it back and forth until it is completely free, then pull it 
off. Silicone or other lubricants will ease removal if they can be applied 
between the hose and the outside of the spigot. Apply the same lubri- 
cant to the inside of the hose and the outside of the spigot to simplify 
installation. 

As a last resort (and if the hose is to be replaced with a new one 
anyway), the rubber can be slit with a knife and the hose peeled from 
the spigot. If this must be done, be careful that the metal connection is 
not damaged. | 

lf a hose clamp is broken or damaged, do not reuse it. Wire-type 
clamps usually weaken with age, so it is a good idea to replace them 
with screw-type clamps whenever a hose is removed. 


Tools 


: A selection of good tools is a basic requirement for anyone who 

plans to maintain and repair his or her own vehicle. For the owner who 
has few tools, the initial investment might seem high, but when com- 
pared to the spiraling costs of professional auto maintenance and 
repair, it is a wise one. 





Micrometer set 





Dial indicator set 
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Compression gauge with spark plug 
hole adapter 





Valve spring compressor 


TURD 





Ring removal/installation tool 


Ridge reamer Piston ring groove cleaning tool 
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" Brake cylinder hone 


To help the owner decide which tools are needed to perform the 
tasks detailed in this manual, the following tool lists are offered: Main- 
tenance and minor repair, Repair/overhaul and Special. : 

The newcomer to practical mechanics should start off wit 
the maintenance and minor repair tool kit, which is adequate for the 
simpler jobs performed on a vehicle. Then, as confidence and experi- 
ence grow, the owner can tackle more difficult tasks, buying additional 
tools as they are needed. Eventually the basic kit will be expanded into 
the repair and overhaul tool set. Over a period of time, the experienced 
do-it-yourselfer will assemble a tool set complete enough for most 
repair and overhaul procedures and will add tools from the special cat- 
egory when it is felt that the expense is justified by the frequency of 
use. : 


Maintenance and minor repair tool kit 


The tools in this list should be considered the minimum required 
for performance of routine maintenance, servicing and minor repair 
work. We recommend the purchase of combination wrenches (box- 
end and open-end combined in one wrench). While more expensive 
than open end wrenches, they offer the advantages of both types of 
wrench. | | 

Combination wrench set (1/4-inch to 1 inch or 6 mm to 19 mm) 

Adjustable wrench, 8 inch 

Spark plug wrench with rubber insert 

Spark plug gap adjusting tool 

Feeler gauge set . 

Brake bleeder wrench 

Standard screwdriver (5/16-inch x 6 inch) 

Phillips screwdriver (No. 2 x 6 inch) 

Combination pliers - 6 inch 

Hacksaw and assortment of blades 

Tire pressure gauge 

Grease gun 





Cylinder hone 





Clutch plate alignment tool 





Tap and die set 


Oil can 

Fine emery cloth 

Wire brush 

Battery post and cable cleaning tool 

Oil filter wrench 

Funnel (medium size) 

Safety goggles 

Jackstands (2) 

Drain pan 
Note: /f basic tune-ups are going to be part of routine maintenance, it 
will be necessary to purchase a good quality stroboscopic timing light 
and combination tachometer/dwell meter. Although they are included 
in the list of special tools, it is mentioned here because they are abso- 
lutely necessary for tuning most vehicles properly. 


Repair and overhaul tool set 


These tools are essential for anyone who plans to perform major 
repairs and are in addition to those in the maintenance and minor 
repair tool kit. Included is a comprehensive set of sockets which, 
though expensive, are invaluable because of their versatility, especially 
when various extensions and drives are available. We recommend the 


1/2-inch drive over the 3/8-inch drive. Although the larger drive is bulky 
and more expensive, it has the capacity of accepting a very wide range 
of large sockets. Ideally, however, the mechanic should have a 3/8- 
inch drive set and a 1/2-inch drive set. . 


Socket set(s) 

Reversible ratchet 

Extension - 10 inch 

Universal joint 

Torque wrench (same size drive as sockets) 
Ball peen hammer - 8 ounce 

Soft-face hammer (plastic/rubber) 
Standard screwdriver (1/4-inch x 6 inch) 
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ore Standard screwdriver. (stubby - B/ 16-inch) 
.- Phillips screwdriver (No..3 x. 8 inch). 
_. Phillips pee spa acacia NO: 02) 
-Pliers:- vise grip oe 
Pliers - lineman’s - 
Pliers - needle nose 
. Pliers - snap-ring ble and 4 external): 

Cold chisel'- een 
Scribe — “ 
- Scraper (made tf from flattened copper Pblaee 

‘Centerpunch 

Pin punches (1/16, 1/8, 3/ 16-inch) 

Steel rule/straightedge - 12 inch 

Allen wrench set (1/8 to 3/8-inch or 4mm to 10 mmm) 
A selection of files — 

Wire brush (large) 

Jackstands (second set) 

Jack (scissor or hydraulic type) 


Note: Another tool which is often useful is an biectie drill with a chuck . 


| capacity of 3/8-inch and a Set of on agi drill bits. 


_ Special tools | | 
The tools in this list include those which are not used regularly, 


are expensive to buy, or which need to be used in accordance with | 


their manufacturer’s instructions. Unless these tools will be used fre- 
quently, it is not very economical to purchase many of them. A consid- 


eration would be to split the cost and use between yourself and a - 


friend or friends. In addition, most of these: tools can Re obtained from 
a tool rental shop on a temporary basis. 


This list primarily contains only those tools and instruments widely — | 


- available to the public, and not those special tools produced by the 
vehicle manufacturer for distribution to. dealer service departments. 


Occasionally, references to the manufacturer's special tools are | 


included in the text of this manual. Generally, an alternative method of 


doing the job without the special tool is offered. However, sometimes 


there is no alternative to their use. Where this is the case, and the tool 
cannot be purchased or borrowed, the work should be turned over to 
the dealer service department or an automotive fepart shop. 


Valve spring compressor 
Piston ring groove cleaning tool ~ 
Piston ring compressor 
Piston ring installation tool 
Cylinder compression gauge 
Cylinder ridge reamer | 
. Cylinder surfacinghone ~=§ 
Cylinder bore gauge 
-Micrometers and/or dial calipers 
Hydraulic lifter removal tool 
Balljoint separator . 
Universal-type puller — 
_ Impact screwdriver 
Dial. indicator set : 
Stroboscopic timing light Gaeta poke) 
Hand operated vacuum/pressure PORMD 
-Tachometer/dwell meter _ | maf ae 
Universal electrical multimeter Soka. ee : a 
_ Cable. hoist — — 
Brake spring renova: and instant tools” 
Floor jack ‘ a 


Buying tools 


For the do-i it-yourselfer who is just starting to rae involved in vehi- . 


cle maintenance and repair, there are a number of options available 
when purchasing tools. If maintenance and minor. repair is the extent of 
the work.to. be done, the purchase of individual tools is satisfactory. If, 
on the other hand, extensive work is planned, it would be a good idea 
to purchase’a modest tool set from one of the large retail chain stores. 


_A‘set can usually be bought at’a substantial savings over the individual. . 


tool prices, and they often come with a tool box. As additional tools are 


needed,, sion sets, individual tools ena a larger tool box can. be pur- 
chased to expand the tool selection. Building: a tool. set: gradually . 
allows the cost of the tools:to be. spread. over a longer. period of time 


- and-gives the mechanic the freedom to. ehease ne thos tools that 
ale actually be used. - 


. Tool stores will often be the Shiva source oF some of the. 5 apecia 


. tools that are needed, but regardless of where. tools. are. bought, ctry:to | 
-avoid cheap-ones, especially when. buying screwdrivers and. sockets, | 


because they won’t last very long. The expense involved. in replacing 


cheap tools will even cs crestor many the rattle: cost of ees 


tools. 


Care and aintonanice of tools 


Good tools are expensive, so it makes sense to treat them with 
respect. Keep them clean and in usable condition and store them 
properly when not in use. Always wipe off any dirt, grease or metal 
chips before putting them away. Never leave tools lying around in the 
work area. Upon completion of a job, always check closely under the 
hood for tools that may have been left there so they won’t get lost dur- 


_ing a test drive. 


Some tools, such as screwdrivers, pliers, orenehes and sockets, 


- can be hung on a panel mounted on the garage or workshop wall, 


while others should be kept in a tool box or tray. Measuring instru- 
ments, gauges, meters, etc. must be carefully stored where they can- 
not be damaged by weather or impact from other tools. 

When tools are used with care and stored properly, they will last a 


_ very long time. Even with the best of care, though, tools will wear out if 


used frequently. When a tool is damaged or worn out, replace it. Sub- 
sequent jobs will be safer and more enjoyable if you do. 


How to repair damaged threads 


Sometimes, the internal threads of a nut or bolt hole can become 


_ stripped, usually from overtightening. Stripping threads is an all-too- | 
- common occurrence, especially when working with aluminum parts, © 


because. aluminum is so soft that it easily strips out. 
Usually, external or internal threads are. only partially stripped. | 
After they’ve been cleaned up with a tap or die, they’Il.still work. Some- _ 


' times, however, threads are badly damaged: When this nappens, 


you’ve got three choices: 


) Drill and tap the hole to the next suitable oversize and instal a 
larger diameter bolt, screw or stud. 


| _ 2) Drill and tap the hole to accept a threaded plug, then drill and. tap 


~\._ the plug to the original screw size., You can also buy a plug already 

- ‘threaded to the original size: Then you simply drill a hole to the 

- specified size, then run the threaded plug into the hole with a bolt 

~ and jam nut. Once the plug is fully seated, remove the fl nut and 

~ <polt. , . 
3) The third method uses a paieniaa shread repair kit like Heli-Coil or 

-__ Slimsert: These easy-to-use kits are designed to repair damaged 
threads in straight-through holes and blind holes. Both are avail- 
able as kits which can handle a variety of sizes and thread pat- 

_ terns. Drill the hole, then tap it with the special included tap. Install 

_the Heli-Coil and the hole is back to its engine! diameter and 

thread pitch. | 
Regardless of which method you use, be sure to proceed calmly 

and carefully. A little impatience or carelessness during one of these 

relatively simple procedures can ruin your whole day’ Ss mens and cost 

you a bundle if you wreck an. expensive part. oe ae 


Working facilities 


_ Not to be overlooked when discussing tools is the workshop. lf 
anything more than routine maintenance is to be carried out, some sort 


’ of suitable work area is essential. 


It is understood, and appreciated, that many home mechanics do 
not have a good workshop or garage available, and end up removing 
an engine or doing major repairs outside. It is recommended, however, 
that the overhaul or repair be completed under the cover of a roof. 

A clean, flat woImenen or table of comfortable working height is 
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_Maintenance techniques, tools and working facilities | 





an absolute aces: The workbench should be equipped a vise 
“that has a jaw opening of.at least four inches. — 


~ As:mentioned previously, some clean, dry storage space is also 


‘réquired for tools, as well as the lubricants, fluids, Cleaning’ solvents, 
etc. which soon become necessary. 

. -Sometimes waste oil and fluids, drained from the engine or cool- 
jing system during normal maintenance or repairs, present a disposal 
problem. To avoid pouring them on the ground or into a sewage sys- 
tem, pour the used fluids into large containers, seal them with caps 
and take them to an authorized disposal site or recycling center. Pias- 
- tic jugs, such as old antifreeze containers, are ideal for this purpose. . 


Always keep a supply of old newspapers and clean rags avail- 
able. Old towels are excellent for mopping up spills. Many mechanics 


_ use rolls.of paper towels for most work because they are readily avail- 


able and disposable. To help keep the area under the vehicle clean, a 
large cardboard box can be cut open and mattenes” to protect the 
garage or shop floor. 

Whenever working over a painted: gurtace: poche as when leaning 
over a fender to service something under: the hood,: always cover it 
with an old blanket or bedspread to protect the finish. Vinyl covered 
pads, made especially for this purpose, are: available at auto parts 
stores. 


Booster battery (jump) starting 





- Observe these precautions when using a booster battery to start 
‘a vehicle: 


a) Before connecting the booster bare, ae sure the lgmicn 
~- gwitch is in the Off position. 
b) Turn off the lights, heater and other electrical loads. 
¢) Your eyes should be shielded. Safety goggles are a good idea. 
d) Make sure the booster paltry, is the same voltage as the dead 
one in the vehicle. 
‘@) The two vehicles MUST NOT TOUCH each other! 
) Make sure the transaxle is in Neutral (manual) or Park (automatic). 
_g) If the booster battery is not.a maintenance-free type, remove the 
- vent caps and lay a cloth over the vent holes. 
Connect the red jumper cabie to the positive (+) terminals of each 
battery (see illustration). 
| Connect one end of the black jumper cable to the negative 6) ter- 
minal of the booster battery. The other end of this cable should be con- 
‘nected to a good ground on the vehicle to be started, such as a bolt or 
bracket on the body. 
ea: Start the engine using the booster battary, then, with the engine 
running at idle speed, disconnect the jumper cables in the reverse 
_ order of connection. 


Dead battery _Booster battery — 





Make the booster battery cable connections in \ the merical | 
order shown (note that the negative cable of the booster battery 
is NOT aitecred to the negauve terminal of the dead battery) 
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id towing _ 


Jacking : 


changing a tire or placing. jJackstands. under the frame. Never work ~ 
under. the: vehicle or start the engine while this jack is being used as the. 


only: ameans.of support. - as 
The vehicle. should: be: on Jevel: aun’: Place the shift lever in 


Park; if. you have an. automatic, or Reverse if you have a manual . 
transaxle. -Block the..wheel. diagonally. eames the. eee ‘being. 


changed. Set:the parking:brake. 


1/2 turn each. 
.Place the scissors-type jack: under the side of the. vehicle and 


adjust the: jack height until it fits in the notch in the vertical rocker panel... a 


flange nearest the. wheel to be changed. There is a.front.and rear. Jack- 
| ing: point on each side of the vehicle (see illustration). . 


:,Turn, the jack handle. clockwise until the tire ee Je cogaa: * 


: Remove the lug nuts and pull the wheel off. Replace it with.the spare. 


Install the lug nuts with the beveled edges facing in. Tighten them. tid. 
pees Don’t attempt to. tighten. them completely until the vehicle is... 
lowered. or it could slip. off the jack. Turn. the jack handle. counterclock-. ‘ 
wise to. lower. the vehicle. Remove the lack: and tighten the lugnutsina =. 


diagonal pattern. or 


- Install. the cover. (and trim rng, “tt used) and be sure it's snapped bs des 


| into place all the way around.. : 
_ Stow the tire, mack and wrench. Unblock ‘isis wheels, 


| Towing ; a 
Asa ea rule ‘the vehicle should be towed from the front with 
| the front (drive): wheels off the ground. Ifthe vehicle must be towed 
from the rear, place the front wheels ona towing dolly.. Caution: Never 
tow a front wheel drive vehicle Tom the rear with the front wheels on 
the ground. 


‘Equipment. specifically designed for towing should ‘be used. It 


Warn Th 2 yh should be attached to the main structural members of the vehicle, not 
DS NS Bek SUP pHod with the vehicle should only be used for the bumpers. or brackets. Do not use the tie- down hook loops | at. the 


front or the rear of the vehicle’ ‘for towing. These hooks loops :are- | 


designed for securing the vehicle’ during transport, if used, for towing, 
damage to the front or rear bumper | may occur.. ; | 
The ignition key must be in the ACC position, since the steering | 


lock mechanism isn’t strong enough to hold the front wheels. straight , 
~ while towing. Pace the shift ha in n neutral and release the parking 


Remove the spare tire and jack from: stowage. Remove the wheel Brake. 


-cover.and trim ring (if.so equipped): with the tapered end of the lug nut. , 
‘wrench by inserting and twisting the handle and then prying against - 
-the back-of the wheel. cover. ‘Loosen the ‘wheel lug. nuts about 1/4-to- ... 


Safety | isa major cohistderation witeri A teWirig and all applicable 


“state and local laws must be onever: A bcapits chain system: must be 
used at all times. ae 





The jack fits under the rocker panel (there are two jacking points 
7 on each side of the vehicle, indicated bya a notch i in the ie 
- rocker panel flange) - ie - 
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Automotive chemicals and lubricants 





A number of automotive chemicals and 


lubricants are available for use during vehicle 


_ maintenance and repair. They include a wide ~ 
variety of products ranging from cleaning sol- | 
vents and degreasers to lubricants and pro- . 


tective sprays for. rubber, plastic and vinyl. 


Cleaners 

Carburetor cleaner and choke cleaner 
_ is a strong solvent for gum, varnish and car- 
_ bon. Most carburetor cleaners leave a dry-type 
lubricant film which will not harden or gum up. 
Because of this film it is not recommended for 
use on electrical components. 


_ Brake system cleaner is used to 


remove brake dust, grease and brake fluid 
from the brake system, where clean surfaces 
are absolutely necessary. It leaves no residue 


and often eliminates brake eae caused by | 


~ contaminants. 


| Electrical cleaner removes oxidation, 


corrosion and carbon deposits from electrical 
contacts, restoring full current flow. It can also 
_ be used to clean spark plugs, carburetor jets, 
_. voltage regulators and other parts where an 
oil-free surface is desired. _ 


Demoisturants remove water and mois- 


ture from electrical components such as alter- 


_ nators, voltage regulators, electrical connec- 
‘tors and fuse blocks. They are non-conductive — 


and non-corrosive. 


Degreasers are heavy-duty solvents . 
used to remove grease from the autside of the 
) engine and. from chassis components. They — 


can be sprayed or brushed on and, depending 


‘on the type, are rinsed off either with water or 


solvent. 


‘Lubricants: 


Motor oil is ‘the lubricant formulated for ; 


-use-in engines. It normally contains a wide 


variety of additives to prevent corrosion and - 


reduce foaming and wear. Motor oil comes in 


various weights (viscosity ratings) from 0 to 50. 
The recommended weight of the oil depends 


-on the season, temperature and the demands 


on the engine. Light oil is used in cold climates. 
and under light load conditions. Heavy oil is... 
used in hot climates and where high loads are.- 


encountered. Multi-viscosity oils are designed 


to have characteristics of both light and heavy . 
oils and are available in a number - walghte. - 


from OW-20 to 20W-50. 


Gear oil is designed to be eed in dif-_ 
ferentials, manual transmissions and other 
areas where high-temperature lubrication he 


 required.. 
| Chassis and wheel pearing grease is 
a heavy grease ‘used where increased loads 


and friction are encountered, such as for... 


wheel bearings, balljoints, tie-rod ends and 
universal joints. 


High- -temperature wheel. bearing — 
grease is designed to withstand the extreme aa 


temperatures encountered by wheel bearings 
in disc brake equipped vehicles. It usually 
contains molybdenum disulfide (moly), which 
is a dry-type lubricant. 

White grease is a heavy grease for 
metal-to-metal applications where water is a 


problem. White grease stays soft under both — 


low and high temperatures (usually from -100 
to +190-degrees F), and will not wash off or 
dilute in the presence of water. 

_ Assembly lube is a special extreme 


pressure lubricant, usually containing moly, — 
used to lubricate high-load parts (such as. 


main and rod bearings and cam lobes) for 
initial start-up of a new engine. The assem- 
bly lube lubricates the parts without being 
squeezed out or washed away until the engine 
oiling system begins to function. 

Silicone lubricants are used to protect 
rubber, plastic, vinyl and nylon parts. 


Graphite lubricants are used where oils _ 
cannot be used due to contamination prob-. 
lems, such as in locks. The dry graphite will . 


lubricate.metal parts while remaining uncon- 


. taminated by dirt, water, oil or acids. It is elec- 
trically conductive and will not foul electrical 


contacts in locks such as the ignition switch. 


Moly penetrants loosen and lubricate. - 
frozen, rusted and corroded fasteners and 
prevent future rusting or freezing. - es 

. Heat-sink grease is a spect electri- 
| cally non-conductive grease that is used for _ 
mounting electronic ignition modules where it~. 
_ is essential that heat i is Ba ala aney from: 


the module. 


~ Sealants” oo, at 
ae... oe RTV sealant is one of the most: st widely | 
ste used gasket compounds. Made from silicone, _ 


RTV is air curing, it seals, bonds, waterproofs, 


: fills surface irregularities, ‘remains’ flexible, 
| doesn't shrink, is relatively easy to remove, 
and is used. as a supplementary sealer with — 


almost all low and medium temperature gas- 
kets. 


Anaerobic sealant i is much like-RTV in | 
that it can be used either to seal gaskets or 


to form gaskets by itself. It remains flexible, 


is solvent resistant and fills surface imperfec-~ 
~ tions. The difference between an anaerobic — 

sealant and an RTV-type sealant is'in the cur- 
_ing..RTV cures when exposed to air, while an 


anaerobic sealant cures. only in-the absence 


of air. This means that an anaerobic sealant * 
~ . cures only after the assembly’ of parts, sealing. 
“them together. 


Thread and pipe sealant is used for 


ie sealing hydraulic and pneumatic fittings and 


vacuum lines. It is usually made from a Teflon 
compound, and comes in a spray, a paint-on 
liquid and as a wrap-around tape. 


Chemicals © 


| or dirt. 


_ ing, galling, cold welding, rust and corrosion 


in fasteners. High-temperature ant-seize, usu- | 
ally made with copper and graphite lubricants, 
is used for exhaust system and exhaust mani- 
fold bolts. 

Anaerobic locking bananas: are 
used to keep fasteners from vibrating or work- 
ing loose and cure only after installation, in 


the absence of air. Medium strength locking 


compound is used for small nuts, bolts and 
screws that may be removed later. High- 


“strength locking compound is for large nuts, 
bolts and studs which arent ves ona. 


regular basis. 
Oil additives range ere viscosity 
index improvers to chemical treatments that — 


' claim to reduce internal engine friction. 


It should be noted that most oil manufactur- 
ers caution against using additives with their 


oils. 


Gas additives perform several func- 
tions, depending on their chemical makeup. 
They usually contain solvents that help dis-— 
solve gum and varnish that build up on car- — 
buretor, fuel injection and intake parts. They 
also serve to break down carbon deposits that . 


form on the inside surfaces of the combus- 


tion chambers. ‘Some: additives. eontain upper 


 eylinder lubricants for valves: and piston rings, 


and others contain chemicals to remove con- 


 densation from the gas tank. 


Miscellaneous | 


- Brake fluid is. apselaliy fornriutated 


hydraulic fluid that:can withstand the heat 


and pressure encountered in brake systems. 


Care must be. taken so this fluid does not 
- come in-contact with painted surfaces or-plas- 
- tics. An opened container should always be 


resealed to prevent contamination py water 


Weatherstrip adhesive i is. ‘used to bond — 
weattierstripping around doors, windows and 


~ trunk lids. Itis sometimes used’ to attach trim | 


pieces. : 
_ -Undercoating is a petroleum- -based, : 


tar-like substance that is designed to protect 


metal surfaces on: the underside of the vehicle 


from corrosion. It also acts as a sound-dead- 
ening agent by insulating the petem of the 
vehicle. — 


Waxes and polishes are ‘used to help : 


protect painted and plated surfaces from the 
weather. Different types: ‘of paint may require 


the use of different types of wax and polish. 
Some polishes utilize a chemical or abrasive 


‘. cleaner to help remove the top layer of oxi- 
_dized (dull) paint on older vehicles. In recent 
years many fhon-wax polishes that contain a 


wide variety of chemicals such as polymers 
and silicones have been introduced. These 


- non-wax polishes are usually easier to apply 
and last meg than conventional waxes and 


Anti-seize competing prevents seiz- > aan 


Conversion factors 
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7 Length ( distance) 
Inches (in) — 

_- Feet (ft) 

_ Miles 


~ Volume. (capacity) 
Cubic inches (cu in; in’) 
Imperial pints (Imp pt) | 


_. Imperial quarts (Imp qt) 


.. Imperial quarts (Imp qt) 
US quarts (US qt) 
Imperial gallons (Imp gal) 

_ Imperial gallons (Imp gal) 
_ US gallons. (US gat | 


. Mass ( weight) 
~ Ounces (oz) 
* Pounds (Ib) 


Force — 
Ounces-force (ozf; ay. 
_ Pounds-force (Ibf; Ib) - 
| Newtons (N) - 


Pressure 


~ Pounds-force per square lich 
(psi; Ibf/in?; Ib/in?) 


Pounds-force per equate inch 


(psi; Ibf/in?; Ib/in?) 


-- Pounds-force: per square inch. 


_. (psi: Ibf/in?; Ib/in?) 

_- Pounds-force per square inch 
(psi; Ibf/in?; tb/in?) - | 

: Kloneses (kPa) 


“Térguie (moment of force) 


Pounds-force inches 
(Ibf-in;- Ib in): ie 
Pounds-force inches 
(Ibf in; Ib in) 


~-Pounds-force inches 


~ (Ibf in; Ib in) 


:  Pourids-force feet. (ibf ft: lb ft) | 


| Pounds-force feet (lof ft; Ib: ft) tad 


_ Neéwton metres (Nm) 


Power — 
Horsepower (hp) 


: Velocity (speed) 


-Miles per hour (miles/hr; mph) 


Fuel consumption® 


-Miles per gallon, Imperial (mpg) 


= Miles: per gallon, US. ili 


- Temperature 
_ Degrees pebrennstt 


- | tt is common ‘practice to convert from miles per gallon (inpg) to ) litres/ 100 kilometres (H/ LOOK > 


xx 


xx xX ue ne 7 


x< x 


X 0.278 
4,448 


x 


x x x * xX x 


| —, oy OK KO 


x 


25.4 


= Millimetres (mm). 


0.305 =Metres (m) 


1.609 


16.387 = - Cubic centimetres (cc; cm 7 
= Litres (I) | 

= Litres (I) : 

= US quarts (US at) 

= Litres (I) > 

= Litres (I); 

= US gallons (US gal) 

= Litres (I) 


. 0.568 
1.137. 


1.201 


0.946 
4.546 


1.201 


3.785 


28.35 


0.454 


0.1 


0.070 


0.068 


0.069 
6.895 


0.01 


| 1.182, 
0.113 
0.083 
0.138 


1 356 
0.102 


745.7 


1.609 


0.354 


0.425 


= (°C x 1.8) +32, 


= Kilometres (km) 


= Grams (g) 
= Kilograms (ka) 


= Newtons. (N) 
= Newtons (N) 
= oe ee (kgf; kg) 


= . Kilograms-force per square | 


centimetre (kgf/cm; kg/cm’) 


= = pence er (atm) 
=Bars 
= Kilopascals: (kPa) 


a  Kilograms-force per square | 
- centimetre (kgf/cm; kg/cm’) 


= Kilograms-force centimetre 


(kgf cm; kg cm) 


= Newton metres (Nm) 
= Pounds-force feet (Ibf ft; Ib ft) 


= Kilograms-force metres 


(kgf m; kg m) 


= Newton metres (Nm) 
= Kilograms-force metres . 


(kgf m; kg m) 


= Watts (W) 
= Kilometres per hour (km/hr; kph) 


= Kilometres per + litre (km/l) 
= Kilometres per litre Sewil 


Degrees Celsius (Degrees Centigrade; °¢) 


" where mpg (Imperial) x. i/ 100 km = 282 and mpg (US) x 1/100 km = 235 


x KX 


XK KKK KKK 


KK 


Fe eR Oe 


xx -«~ KX KX K. 


X 


0.0394 
3.281 = 
0.621 


0.061 
1.76 
0.88 | 
0.833 
1.057 


0.22 
60.833 
0.264 


0.035 = 
2.205 


3.6 


0.225 | 


9.81 


14.223 
14.696 


14.5 
0.145 
98.1 


0.868 
. 8.85 


7.233 


0.738 


— 9,804 


0.0013 


0.621 


2.825. 
2.352 


= Cubic inches faa in; in aie 
Imperial pints (Imp pt) 
‘Imperial quarts (Imp qt) 

= Imperial quarts (Imp qt) | 
= US quarts (US qt) 

= Imperial gallons (Imp gal) 

= Imperial gallons (Imp gal) 
= US gallons (US gal) 


= = Ounces-force (ozf;: 02) 
= Pounds-force (Ibf; Ib) 
= Newtons (N) 


= Pounds-force | per square inch 


2. Ib/in?) 


= -Pounds-force per square inch 


2. Ib/in*) 


= Pounds-force per square. inch 


2. tb/in?) 


= - Pounds ores per square inch | e 


2° Ib/in?) — 


= splepascais (kPa) 


= Pounde-force inches : 

= Pounds-force inches. 

= Pounds-force inches 
"= Pounds-force feet (Ibf ft; ib Df) 


= Pounds-force feet (Ibf ft; Ib ft) 
= Newton metres (Nm) : 


== Horsepower (hp) | 
= Miles per hour (miles/hr: mph) ; 


= Miles per Billon, Imperial (mpg) 7 
‘= Miles per gallon, US (mpg) ee 


= (oR: aad 32) x 0.56 
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Safety first! 





Regardless of how enthusiastic you 
-may be about getting on with the job at hand, 


take the time to ensure that your safety is not | 


jeopardized. A moment's lack of attention can 
result in an accident, as can failure to observe 
certain simple safety precautions. The possi- 
bility of an accident will always exist, and the 
following points should not be considered a 
comprehensive list of all dangers. Rather, they 
are intended to make you aware of the risks 
and to encourage a safety conscious approach 
to all work you carry out on your vehicle. — 


Essential DOs and. DON’Ts | 


DON’T rely on a jack when working hatte the 
vehicle. Always use approved jackstands to 


Support the weight of the vehicle and place © 


_them under the recommended lift or support 
points. 


DON’T attempt to ieosen extramely tight fae: 


teners (i.e. wheel lug nuts) while the vehicle is 


F on a jack - it may fall. 
DON’T start the engine without first making 


sure that the transmission is in Neutral (or Park ~ . 
- where applicable) and the parking brake is set. 


DON’T remove the radiator cap from a 
hot cooling system - Jet it cool or cover it 
with a cloth and release the pressure gradually. 


DON’T attempt to drain the engine oil until . 
_ you are sure it has cooled to the: pent oo it 


will not burn you. 


DON’T touch any part of the engine or ex- - 


haust system until it has es suff enty to 
avoid burns. 
DON’T siphon toxic. liquids such as gasoline, 


antifreeze and brake fluid by mouth, or allow 


them to remain-on your skin. 


DON’T inhale brake lining dust - it is poten- 


_ tially hazardous (see Asbestos below). 


DON’T allow spilled oil-or grease to remain:on — 


the floor - wipe it up before someone slips on it. 


DON’T use loose fitting wrenches or other | 


_ tools which may slip and cause injury. 


‘DON’T push on wrenches when loosening or. 

tightening nuts. or bolts. Always try to pull the 
wrench toward. you. If the situation calls for 
~ pushing the wrench away,.push with an open © 
hand to avoid scraped knuckles if the wrench 


should slip. 
DON’T attempt to lift a heavy component 


alone - get someone to help you. 
DON’T rush or take unsafe:shortcuts to finish — 


~-ajob. 

DON’T allow children or animals in or around 
_ the vehicle while you’are working on it. 

DO wear eye protection when using power 
_ tools such as a drill, sander, bench grinder, 
etc. and when working. under a vehicle. 


DO keep loose clothing and long hair well out | 


of the way of moving parts. 


DO make sure that any hoist used-has a safe 7 


~ working load rating adequate for the job. - 


DO get someone to check on you periodically oe 


‘when wornng alone on a vehicle. 


DO carry out work in a logical sequence and. 
«make sure that everything is oan assem-.. 
bled and tightened. — 

DO keep chemicals and fluids tightly capped 
and out of the reach of children and pets. 
DO remember that your vehicle’s safety 
affects that of yourself and others. If in doubt 
on any point, get professional advice. OS 


Steering, suspension and brakes 2 
-- These systems are essential: to. driv-. 
ing safety, so make sure you have a quali-. 

. fied: shop or individual check your work. Also, 
compressed suspension springs can cause 
injury if released suddenly - be sure to usea 


spring compressor. 


Airbags 
_ Airbags are explosive Hetices that can 
CAUSE injury if they deploy while you're work- 


ing on the vehicle. Follow the manufacturer's 
instructions to disable the airbag whenever . 
_ you're working in the vicinity of airbag compo- 
nents. | | 


Asbestos 


Certain friction, ‘insulating, Sealing: ‘and . 
_ other products - such as brake linings, brake 
bands, clutch linings, torque | converters, gas-. 


kets, etc. - may. contain asbestos or other haz- 


- ardous friction material. ‘Extreme care must. 


be taken to avoid. inhalation of dust from such 


products, since it is hazardous to health. Jf in- 
doubt, assume that they do contain asbestos. 


Fire 
Remember at all times that gasoline | is- - 


highly flammable. Never: Smoke or have any 


kind of open flame around when working on 
a vehicle. But the risk does not end there. A 
spark caused by an electrical short Circuit, by 
two metal surfaces contacting each other, or 
“even by static electricity built up in your body 


under certain conditions, can ignite gasoline 
vapors, which in a confined space are highly 


~- explosive. Do not, under any circumstances, | 


use gasoline for cleaning parts; ‘Use an 


~ approved safety solvent. .. , 
_ Always disconnect the battery ground € ) 


cable at the battery before working on any part 
of the fuel system or electrical system. Never 
risk spilling fuel on a hot engine or exhaust 


component. It is strongly recommended that 
a fire extinguisher suitable for use on fuel and 


electrical fires be kept handy in the garage or 


workshop at all times. Never try to extinguish 
a fuel or electrical fire with water. 


Fumes enue | 
Certain fumes are. highty’ toxic and can 
_ quickly cause unconsciousness and even 


death if inhaled to any extent. Gasoline vapor 


falls into this category; as do the vapors from . 
: some cleaning solvents. Any draining or pour- 
ing of such volatile fluids should be done ina 


well ventilated area. 


? When. using cleaning fluids and. deivents, 


- a the. instructions on the container carefully. _ 


Never use materials from unmarked containers. 
Never run the engine: in an: enclosed 


“space, such as a garage. Exhaust fumes con- 
~ tain carbon monoxide, which is extremely poi- 
~ gonous. If you need to run the engine, always 


do so in the open air, or at least have the, rear 
of the vehicle outside ‘the work é area. 


- The battery 


Never create’ a spark 0 or > allow’ a ‘bare 


fight bulb near a battery. They normally, give 
_ Offa certain amount of hydrogen gas, ey is 
7 highly explosive. _ 


Always disconnect the battery ‘ground (- =); 


: cable at the battery before working on the fuel 


or electrical systems. | 
If possible, loosen the filler caps or cover 
when charging the battery from an..external 


- source. (this does not apply to sealed or main- 
. tenance-free batteries). Do not charge. at an 


excessive rate or the battery may burst. | 
Take care. when adding water to.a ‘non 


maintenance-free battery and when carrying 
a battery. The electrolyte, even when diluted, 


is very'corrosive and should not be allowed to 
contact clothing or skin. - 
Always wear eye protection when: cieare 


- ing the battery to prevent the caustic. oe : 
P from entering your eyes. : - 


Household current 


When using: an: electric. power tool, 
inspection light, etc., ‘which operates on- 


~ household current; always make sure that the 
tool is correctly connected to its plug and that, 
‘where necessary, it is properly grounded. Do 

- not use such items in damp conditions and, 


again, do not create a spark or apply exces- 


: sive heat i in the vicinity of fuel or fuel vapor. 


| Secondary ignition system 
: voltage | | 


A severe electric. shock. can eur. ‘noi | 


| touching. certain parts of the ignition system 
. (such as the spark: plug: wires) when the 


engine is running or being cranked, particu- 


larly if components are damp or the insulation 
“is defective. In the case ‘of an electronic igni- 
tion system, the secondary system voltage is 


much higher and could prove ona ‘ a 


-Hydrofluoric acid. 


This extremely corrosive acid. is formed 
when certain types of synthetic rubber, found 
in some O-rings, oil seals, fuel! hoses, etc. are 
exposed to temperatures above 750-degrees 
F (400-degrees C). The rubber’changes into — 


*-@ charred or sticky substance containing the . 
“acid. Once formed, the acid remains: ‘danger- 


ous for years. If it gets onto the skin, it may be. 


neces to. amputate the limb concerned. 


‘When dealing with a vehicle which has 


| auffered a fire, or with components salvaged 
~ from such a Vehicle, wear protective gloves 
and discard them after use. 
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This section provides an easy reference guide to the more com- | 


_ mon problems which may occur during the operation of your vehicle. 
These problems and their possible causes are grouped under head- 
ings denoting various components or systems, such as Engine, Cool- 
ing system, etc. They also refer you to the chapter and/or section 
which deals with the problem. : 

Remember that successful troubleshooting is not a mysterious 
black art practiced only by professional mechanics. It is simply the 
result of the right knowledge combined with an intelligent, systematic 


’.. approach to the problem. Always work by a process of elimination, 


starting with the simplest solution and working through to the most 


complex - and never overlook the obvious: Anyone can run the gas 
tank dry or leave the lights on overnight, SO don't assume. that you are 


exert from such oversights. °° 

‘ Finally, always establish a clear idea of noe a problem has 
occured and take steps to ensure that it doesn’t happen again. If the 
electrical system fails because of a poor connection, check the other 
‘connections in the system to make sure that they don’t fail as well. If a 
particular fuse continues to blow, find out why - don’t just replace one 


fuse after another. Remember, failure of a small component can often | 


be indicative of potential failure or incorrect t functioning of a more 
important component or ‘system. _ 


Engine — 





‘f Engine will not rotate when attempting to start © 





1 “Battery terminal connections loose or corroded (Chapter 1). 

2 Battery discharged or faulty (Chapter 1). 

3 Automatic transaxle not completely engaged in Park (Chapter 7 
or clutch pedal not completely depressed (Chapter 8). 

4 

t 


- Broken, loose or disconnected wiring in the starting circuit (Chap- 


_-ters 5 and 12). 

5 Starter motor pinion jammed in final ring gear (Chapter 5. 
:6. Starter solenoid faulty (Chapter 5). 2 
7. Starter motor faulty (Chapter 5). 

8 Ignition switch faulty (Chapter. 12). 

9 Starter pinion or flywheel teeth worn or broken (Chapter 5). 
1 0 Defective fusible. Jink. eee ee cee | 


an” enone rotates but willnotstart ©. 





1 Fuel tank: nba 
2 Battery discharged (engin rotates owt chaser 5). 
3 Battery terminal connections loose or corroded (Chapter 1). 
‘4 
( 


~ Leaking fuel injector(s), faulty fuel pump, pressure sical etc. 


Chapter 4). 
5 _ Broken or stripped timing belt Chapter 2). | 
6 Ignition components damp or damaged (Chapter 5). 
7 Worn, faulty or incorrectly gapped spark plugs (Chapter 1). 
8 Broken, loose or r disconnected wiring in the starting circuit (Gham 
ter 5). . 


9 Broken, loose or disconnected wires at the ignition coils or faulty | 


~ coils (Chapter 5). 
10 Defective crankshaft sensor or rPCM (see Chapter 6). 





3 7 Engine hard to start errs okies she 





Battery discharged or low (Chapter 1). _ 
Malfunctioning fuel system (Chapter 4). 


1 
2 ~~ 
3 Faulty coolant temperature sensor or intake air r temperature sen- | 


sor (Chapter 6). 
‘4 Fuel injector(s) leaking (Chapter 4)... 
5 Faulty ignition system (Chapter 5).. 
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4. Engine hard to start when hot : ae 


1 “Air filter clogged (Chapter 1). 

2 Fuel not reaching the fuel injection system (Chapter 4). 

3 Corroded battery connections, especially ground (Chapter 1). 
4 Faulty coolant temperature sensor or intake. air semnperatite sen- 
sor (Chapter 6). 





5 Starter motor noisy or ‘excessively rough in. = ee 
‘engagement _ | b epee phe 

1. Pinionc or - flywheel gear teeth v worn or broken. (Chapter 5). 

‘2 Starter motor mounting bolts loose or missing (Chapter 5). » 





6 Engine starts but stops immediately 2 





1 Loose or faulty electrical connections at ignition coil (Chapter 5). 

2 Insufficient fuel reaching the fuel injector(s) (Chapters 4). 

3 Vacuum leak at the gasket between the intake manifold/plenum 
_and throttle body (Chapter 4). ar he 

4 Fault in the engine. control system (Chapter 6). . 

5 Intake air leaks, broken vacuum lines. {eee Chapter 4) 


of Oil puddle under. engine un Sheet Ere ri 





A Oil pan: gasket and/or oil eee rain bolt washer leaking (Chap- 


ter 2)... . | - 
2 Oil pressure ee ie unit Hisaine (Chapter 2. ee ae 
_ Valve covers leaking (Chapter 2).: . ol 


3 
4 sane oil ae ie ee 2) 


8 Engine lopes while idling or —e ine 





1. Vacuum leakage (Chapters 2 and 4). 
2 - Leaking EGR valve (Chapter 6). 

3 Air filter clogged (Chapter 1). ee gchaninty 2 

4 Fuel pump not delivering sufficient fuel to the fuel injection system 


(Chapter 4)... 


5 Leaking head gasket (Chapter 2). 
6 Timing belt and/or pulleys worn (Chapter 2). 
7 Camshaft lobes worn (Chapter 2). 


9 Engine misses at idle speed __. | ey 





Spark plugs worn or not gapped properly (Chapter 1). 
Faulty spark plug wires (Chapter 1). 

Vacuum leaks (Chapters 2 and 4). 

Faulty ignition coil(s) (Chapter 5). 

Uneven or low compression (Chapter 2). 

Faulty fuel injector(s) (Chapter 4). 





10 Engine misses throughout Giving speed range a 





Fuel filter clogged and/or puriies in the fuel system (Chapter ie 
Low fuel output at the fuel injector(s) (Chapter 4). Ae 
Faulty or incorrectly gapped spark plugs (Chapter 1). 
_ Leaking spark plug wires (Chapters 1 or 5). 
Faulty emission system components. (Chapter 6). 
_ Low or uneven cylinder compression eisai: (Chapter me 
Burned valves (Chapter 2). ie? ahaa 
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8 ‘Weak or + tai ignition system Gniciee 5). | 
9... Vacuum leak:in fuel injection ‘system, throttle body, intake mani- 
| fold or vacuum hoses eenerie! ae | 3 : 7 





14 — stumbles on = , 





Spark sie oie (Chapter 1): a 
Problem with fuel injection system (Chapter 4). 
Fuel filter clogged (Chapters 1 and 4). 

Fault in the engine control system (Chapter 6). 
.. Intake manifold air leak (Chapters 2 and 4). 

EGR system malfunction (Chapter:6). 


OnhoON—. 





12 | Engine surges while holding accelerator steady | 





Intake air leak (Chapter 4). roe 

_. Fuel pump or fuel pressure regulator faulty (Chapter 4). 
Problem with fuel injection system (Chapter 4). 
Problem with the emissions control ae (apie 6). 


RON — 





13. Engine stalls - 





Idle speed inceirect (Chapter 1). 


| (Chapters 1and4). 
‘Ignition components damp or damaged (Chapter 5). 
_ Faulty emissions system components (Chapter 6). 
Faulty or incorrectly gapped spark plugs (Chapter 1). 
Faulty spark plug wires (Chapter 1 joe : 
Vacuum leak in the fuel injection system, intake manifold « or vac- 
uum hoses (Chapters 2.and 4). | 


NO OB O° 
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Worn saaiehiatt iobes chaste: 0), 
~ Burned valves or incorrect valve timing (Chapter 2)e* 
Faulty spark plug wires or faulty coil (Chapters 1 and a 
-’Faulty or incorrectly gapped spark plugs (Chapter 1). 
Problem with the fuel injection system ihe ar 4). 
Plugged air filter (Chapter 1). 
Brakes binding (Chapter 9). 
Automatic transaxle fluid level incorrect (Chapter 1). 
_ Clutch slipping (Chapter 8). 
10 Fuel filter clogged and/or HMpUnte in the fuel system (Chapters 1 
and 4). . | 
11 Emission control system not functioning properly (Chapter 6). 
12 Loworuneven cylinder compression pressures (Chapter 2). 
| 13 Restricted exhaust system ere 4). 


og ge 


OaRWND 


aR ON — 


Fuel filter clogged and/or water and impurities in 1 the fuel system | 


Problem with the engine control system (Chapter 6). 
Fuel injection system faulty (Chapter 4). sh 
~ Improper or damaged spark plugs or wires harepice 1 ia soaeae 
EGR valve not functioning (Chapter 6). 2c 


[ 
_ Vacuum leak (Chapters2 and 4). ares 





a Engen runs with oil pressure lighton 





‘Low. oil level icneste: 1). , 

Idle rpm below specification (Chapter ye 

Short in wiring circuit (Chapter 12). 

Faulty oil pressure sender (Chapter 2). 

Worn engine bearings engl oll pump (Chapter 2). 





18 ‘Engine diesels (continues to. run) after switching off | 





— Idle speed too high (Chapter 1). 
_ Excessive engine operating temperature (Chapter 9). 
~ Excessive carbon eee on-valves and pisione oa Chapter 2). 


SN 


Engine e sagiel cecal system 





19 Battery will et hold a charge 





| ‘Alemnsior drivebelt defective or not. aces properly (Chapter 1). 
Battery electrolyte level low (Chapter 1). | 
Battery terminals loose ‘or corroded (Chapter 1). 
Alternator not charging properly (Chapter 5). 
Loose, broken or faulty wiring in the. charging circuit (Chapter 5). 
~ Short in vehicle wiring (Chapter 12). 
intemally defective ae (Chapters 1 and 5S) 





20 aan fails to go out " Saas 





1 Faulty alternator or charging circuit (Chapter 5). 


2 Alternator drivebelt defective or out of adjustment (Chapter 1). 


3 _ Alternator voltage regulator noRetatye en a 








24 Alternator light fails to come c on n when key is turned on 


1 Warning light bulb defective (Chapter 42) 


2. Fault in the printed circuit, dash wiring or bulb holder (Chap- ~ 


~ ter 12). 


Fuel system © 





15 Engine b backfires 

___— 
fic "Emission control system not functioning properly (Chapter 6). - 
2. Faulty spark plug wires or coil(s) (Chapter 5). 
3 Problem with the fuel injection system (Chapter 4). 
4 Vacuum leak at fuel injector(s), intake manor or vacuum hoses 
(Chapters 2 and 4). _ 
-“§ Burned valves or incorrect valve timing (Chapter 2). 


16 Pinging or knocking engine sounds Maca l le 
acceleration or uphill es 





1 Incorrect grade of fuel. 


hon. 


22 Excessive fuel consumption 





Dirty or élogged’a air filter element (Chapter We 

~Emissions system not functioning properly: (Chapter 6). 
Fuel injection system not functioning properly (Chapter 4). 
Low tire pressure or incorrect tire size (Chapter 1). 





: 23 Fuel leakage and/or fuel odor - : 





bealdnig fuel feed c or retin line (Chapters: 1.and 44). 
Tank overtilled. ee 

Evaporative canister filter segue (Chapters 1 and 6). 
Problem with fuel Heston. system (Chapter A). 


{ 
2 
3 
4 


0-22 


Troubleshooting 





Cooling system 


_ 24 Overheating 





Insufficient coolant in system (Chapter 1). 

_ Water pump defective (Chapter 3). . 
Radiator core blocked or grille restricted Khapter 3), 
Thermostat faulty (Chapter 3). : 
Electric coolant fan inoperative or blades broken (Chapter 3) 
Radiator cap not maintaining proper pressure (Chapter 9). 


Ooh GND — 


25 Overcooling 





1 Faulty thermostat (Chapter 3). 
2 Inaccurate temperature gauge sending unit t (Chapter 3). 


26 External coolant earege 





Deterigmied dareace hoses; loose clamps (Chapters 1 and 3). 
Water pump defective (Chapter 3). 


oP — 


_ Engine drain or water jacket core plugs leaking (Chapter 2). 





27 Internal coolant leakage 





1 oe cylinder head gackat (Chapter 2). 
2 Cracked cylinder bore or one head (Chapter 2). 





N 
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Oo 
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Leakage from radiator core or coolant reservoir bottle nee 3). 


32 Clutch slips (engine speed i increases with no increase 
in vehicle speed) 


Clutch plate worn (Chapter 8). 

Clutch plate is oil soaked by leaking rear main seal (Chapter 8). 
Clutch plate not seated (Chapter 8). 

Warped pressure plate or flywheel: (Chapter 8), 

Weak diaphragm springs (Chapter 8). 

Clutch plate overheated. Allow to cool 


onah wh — 


33 Grabbing (chattering) as clutch is engaged 


1 Oil on clutch plate lining, burned or glazed facings (Chapter 8). 

2 Worn or loose engine or transaxle mounts (Chapters 2 and 7). 
3 Worn splines on clutch plate hub (Chapter 8). 
4 Warped pressure plate or flywheel (Chapter 8). | 
5 Burned or smeared | resin on ne or pressure Plate (Chap- 
ter bi 





34 Transaxle rattling (clicking) 





_ Release fork loose (Chapter 8). 
__ Low engine idle speed (Chapter 1). 


N+ 





35 Noise in clutch area — 





Fautty ane sence ) ee 





36 Clutch disinnee stays on floor 





Too much coolant in system (Chapter 1). | 
Coolant boiling away because of overheating sapien 3). 
Internal or external leakage (Chapter 3). : 
Faulty pressure cap (Chapter 3). 


RONM 





29 Poor coolant circulation 





-Inoperative water pump (Chapter 3). 


on 


_ Restriction in cooling system (Chapters 1 and 3). 
Thermostat aren (Chapter 3). 


| omen 





30. Pedal travels to floor - no pressure or very little 
resistance : 





Master cylinder or release cylinder faulty (Chapter 8). 
Fluid line, hose or connection leaking papier 8). 

No fluid in reservoir (Chapter 8). : 
Broken release bearing or fork (Chapter 8). 


BOND | 


Unable to select gears 


me) 
lh 


Faulty transaxle (Chapter 7). 

Faulty clutch disc or pressure plate (Chapter 8). 
Faulty release lever or release bearing (Chapter 8). 
Faulty shift lever assembly or rods (Chapter 8). 


ROM =. 


ae are 


1 Broken release a or fork ie (Graptes 8). 


2. Clutch master cylinder piston mene in bore re (Chapter 8). 





37 High pedal effort . 





Master iiiaet sieton binding in bore (Chapter 8) 
Pressure oor nee (Chapter 8). 7 


NO — 


~_. Manual transaxle 





38 Knocking noise at low speeds — 





Worn driveaxle constant velocity (CV) joints (Chapter 8). 
Worn side gear shaft. counterbore in differential case. eenees 
ter 7A).* | Ae 


os 





39 Noise most pronounced when turning — 


Differential gear noise (Chapter TA).* 7 





40 Clunk on acceleration or deceleration | 


“Loose engine or poneaa mounts ¢ (Chapters 2 ang 7A). 
Worn differential pinion shaft in case.* | | 
_ Worn... side gear ana counterbore in. “differential case » 
Chapter 7A).* 
Worn or damaged driveaxle inboard CV joints (Chapter 8). 


‘Troubleshooting | 
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| 41 Clicking noise in turns» 





| Worn or damaged outboart € sea oor (Chapter bas 





42. ‘ratio | 





| Rough wheel bearing (Chapters 1 and 10). 
Damaged driveaxle (Chapter 8). 
Out of round tires (Chapter 1). | 
Tire out-of balance Son igs 1 ne 1 ae 
Worn CV joint: bees 8). : 


OR ON — 





43 Noisy in neutral with eee running | 





1 Damaged input gear bearing (Chapter 7A)." 
2 Pemaged clutch Ai bearing (Chapter 8). 





44 Noisy i in one particular gear 





- Damaged « or worn constant mesh gears (Chapter 7A). : 

Damaged or worn synchronizers (Chapter iA): 

Bent reverse fork (Chapter 7A). 

Damaged fourth speed gear or output gear (Chapter 7A). nants 
Worn or damaged reverse idler gear or idler. ie (Chap- 
ter 7A)." : 


ohOonh — 


3 eat 


| 7 Automatic transaxle © 


Note: Due to the complexity of the automatic transaxle, it is difficult for 
the home-mechanic to properly diagnose and _service this component. 
For problems other than the following, the vehicle should be. taken toa 
dealer or transaxle shop. 4 





49 ‘Fluid leakage 





1 Automatic transaxle fluid is a deep red color. Fluid leaks should 


not be confused with engine oil, which can easily be blown onto the | 


transaxle by air flow. | 
2 ~— To pinpoint a leak, first remove all built-up dirt and grime from the _ 
transaxle housing with degreasing agents and/or steam cleaning. Then 
drive the vehicle at low speeds so air flow will not blow the leak far 
from its source. Raise the vehicle and determine where he leak is 
coming from. Common areas of leakage are: | 


a) Pan (Chapters 1 and 7) | 

b) Dipstick tube (Chapters 1 and 7) 
_c) Transaxle oil lines (Chapter 7)° - 
d) Speed sensor (Chapter 7) 

e) Driveaxle oil seals (Chapter 7). 





50 Transaxle fluid brown or has a burned smell - / ; : 





Transaxle fluid overheated (Chapter 1). 





51 General shift tmechaniem problems | 





45 "Noisy in all gears 





1 “Insufficient lubricant (Chapter 7A). 

2 - Damaged or worn bearings (Chapter 7A).* __ 

3. Worn or damaged input gear shaft and/or output gear shaft 
(Chapter TA).* 7 vy eye, Sofa, & | 





46 ‘Slips out of gear 





Worn or meropeny adjusted linkage (Chapter 7AY. 
Transaxle loose on engine (Chapter 7A). 7 
Shift linkage does not work freely, binds (Chapter 7A). 
Input gear bearing retainer broken or loose (Chapter 7A).* 
Foreign material between clutch.cover and engine eek ae 
or TA). 
Worn shift fork (Chapter 7A). : 


AT Leaks lubricant 


1 - Driveshaft seals worn (Chapter 7A). 

2 Excessive amount of lubricant in transaxle (Chapters 1 and 7A). 
3. Loose or broken input gear shaft bearing retainer (Chapter 7A)." 
4 

t 


- Input gear peang retainer O-ring and/or lip seal i ale | 


er 7A).* 
5 vanes speed sensor ae eal ides 7A). 





48 = to shift | 


Shift linkage loose or worn (Chapter 7A). 


* Although the corrective action necessary to remedy the ‘symptoms | 
described is beyond the scope ‘of this manual, the above information — 


should be helpful in isolating the cause of the condition so that the 
owner can communicate clearly with a professional mechanic. | 


1° Chapter 7, Part B, deals with checking and asics the e shift link- 
age on automatic transaxles. Common. Epes: which may be 


attributed to poorly adjusted linkage are: 


a) Engine starting in gears other than Park or Neutral on 
b) Indicator on shifter pong to a ‘gear other than the one actually 
being used. | 
c) Vehicle moves when in Park. = 
2 ‘Refer to aes 7B for the shift iil adjustment procedure. 





52 Transaxle will not downshift with accelerator r pedal . 
pressed to. the floor | Te ee eae 





The. transaxle is electronically. conirallad: This spec ot Lees = 
which is caused by a malfunction in the .control unit, a sensor or | 
solenoid, or the circuit itself - is beyond the. scope of this book. Take 


the vehicle toa dealer service department or a competent automatic 
transmission anOp: . 





—«65S ‘Engine will start in in gears other than Park or Neutral 





| Neutral start switch out of adjustment or: - maffunctioning 
cree 7B). | . 


54 Transaxle slips, shifts roughly, i is noisy or has no drive 
jn forward or reverse gears : 


: ee . < . wae sate o Ube Ga - ? 


There are many probable causes are the above problems, but the 


- home mechanic should be concerned with only one possibility - fluid | 


level. Before taking the vehicle to a repair shop, check the level and 
condition of the fluid as described i in Chapter 1. Correct the fluid level 
as necessary or change the fluid and filter if needed. If the problem ; 
persists, have a professional diagnose the cause, 
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65 Clicking noise in turns © 





Worn or damaged outboard CV joint (Chapter 8). 


56. Shudder or vibration during acceleration 


Excessive toe- -in. (Chapter 10)... 

Incorrect spring heights (Chapter 10). : 

~ Worn or damaged inboard or outboard CV joints (Chapter 8). 
eee SpeMng: inboard € CV ee pas ore 8). 


RONM — 





57 Vibration at highway aa 


7 Out of balance front wheels and/or tires (Chapters 1 and 1 0). 
2 Out of round front tires (Chapters 1 and 10). . 
3 Wormcv eae (Chapter 8). 


Brakes nee * % Bh aete, 2 
_ Note: Before assuming that a brake problem exists, make sure that: 
a) The tires are in good condition and properly inflated saad 7). 


b) The front end alignment is correct (Chapter 10). ; 
| 9. The vehicle is not loaded with weight ir in an unequal manner. - 





98 Vehicle. pulls to one side during braking 





7 incense tire: pressures Chante 1). 7 
Front end out of alignment (have the front end aligned): - 
Front, or rear; tire sizes not matched to. one another, 
Restricted brake lines or hoses (Chapter 9). 2 
Malfunctioning drum brake or caliper assembly (Chapter 9), 
Loose suspension parts (Chapter 10). “ | 
. Loose calipers (Chapter 9). | . | 
Excessive wear of brake shoe or ‘pad material or Nise nan on 
one side. 7 





59 Noise @ (high- itched squeal v when the brakes are | 
= applied) - 





; _ Front and/or rear disc brake Pads worn out. The noise comes 
from the: wear sensor rubbing against the disc (does not apply to all 
vehicles). Replace pads with new ones immediately (Chapter 9). 


ee NN 7 


60. Brake ee or chatter (pedal ee. 





1 “Exceasive lateral runout chases 9). 
2. Uneven:pad wear (Chapter 9). 
3 Defective disc (Chapter 9). 


61 Excessive brake pedal effort required to stop vehicle 
Malfunctioning power brake booster (Chapter 9). 

_ Partial system failure (Chapter 9). 

cam Excessively worn pads or shoes (Chapter 9). 

Piston in caliper or wheel cylinder stuck or sluggish (Chapter 9). 

~ Brake pads or shoes contaminated with oil or grease (Chapter 9). 
: Brake disc grooved and/or glazed (Chapter :) 

New pads or shoes installed and not yet seated. It will take a 

while for the new material to, seat against the disc or drum. — | 


NO. B.WM a 
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62 Excessive brake pedal travel age ch ts ee ee 
1. Partial brake system failure (Chapter 9): 

2 — Insufficient fluid in master cylinder (Chapters 1 and 9). 

3. Air trapped-in on onepicke 1-and 9). - 





63 Beane brakes 


1 Incorrect adjustment of brake light ewitch (Chapter 9). 

2 Master cylinder pistons not returning correctly (Chapter 9) 
3 Restricted brakes lines or hoses (Chapters.1 and 9). 

4 Incorrect Parking brake pea ares 9). 


64. Grabbing or uneven brakingaction 
1 Malfunction of proportioning valve (Chapter 9). | 
2 Malfunction of power brake booster unit (Chapter 9). 


3 ~~ Binding brake pedal mechanism ier 9). . — 


65 Brake pedal f feels ae von epee 





1° Airin hydraulic lines (Chapter 9). : | 
2 Master cylinder mounting boits loose (Chapter 9). 
3 Master cylinder defective Atapter 9). | 


66 Brake sedal travels to the floor = little resistance - 

1. Little or.no fluid in the master cylinder reservoir eae by ese | 
caliper piston(s) (Chapter 9). 

2 Loose, damaged or disconnected brake lines (Chapter 9). 





67 Parking brake accu noth hold Poi goes 
| Parking brake linkage improperly adjusted (Chapters 1 and 9). 


Suspension and sidering systems _ - 


Note: Before attempting to diagnose the Suspension and steering sys- 
tems, perform the following preliminary checks: 


a) Tires for wrong pressure and uneven wear, 

b) Steering universal foints from the column to the rack and pinion 
for loose connectors or wear. = 

c) Front and rear suspension and the rack and pinion assembly for ; 
loose or damaged parts. 

qd) Out-of-round or out-of-balance tires, , bent rims and 100se sens 
rougn wheel bearings. b. Becud 





68 Vehicle pulls to one side 





Mismatched or uneven tires (Chapter 10). 

_ Broken or sagging springs (Chapter 10). 
Wheel alignment out-of-specifications acl 10). 
Front brake eld eee 9). 


69. Abnormal or excessive tire wear. 





1 | Wheel alignment out-of-specifications (Chapter 10). 
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Sagging or broken springs (Chapter 10). 
Tire out-of-balance (Chapter 10). . 

Worn strut damper (Chapter 10). 

Overloaded vehicle. — 

Tires not rotated regularly. — 


OnhRwN 


70 Wheel makes a thumping noise 





Blister or bump on tire (Chapter 10): 


a 
2 Improper strut damper action (Chapter 10). 
71 > Shimmy, shake or vibration 


Tire or wheel out-of-balance or out-of-round (Chapter 10). 
Loose or worn wheel bearings (Chapters 1, 8 and 10). 
Worn tie-rod ends (Chapter 10). | 

Worn lower balljoints (Chapters 1 and 10). 

Excessive wheel runout (Chapter 10). 

Blister or bump on tire (Chapter 10). 


OuhOM — 





72 Hard steering | 





— 


. Lack of lubrication at balljoints, 'tie- rod ends: and rack and pinion 
assembly (Chapter 10). | 

Front wheel alignment out-of- specifications (Chapter 10). 
- Low tire. Biers (Chapters 1 and 1 0). | 


ON 





73 Poor returnability of steering to center 





Lack of lubrication at balljoints and tie-rod ends (Chapter .10).. 
Binding in balljoints (Chapter 10). 
Binding in steering column (Chapter 10). 
Lack of lubricant in steering gear assembly (Chapter 10). 
~ Front wheel alignment out-of-specifications (Chapter 10). 


Op OND = 





74 Abnormal noise at the front end 





Lack of lubrication at balljoints and tie-rod. ends (Chapters 1 
nd 10). | 

Damaged strut mounting (Chapter 10). 

Worn control arm bushings or tie-rod ends (Chapter 10). 

Loose stabilizer bar (Chapter 10). 

‘Loose wheel nuts (Chapters 1 and 10). 

Loose suspension bolts (Chapter 10) 


 OOBROND 





75 Wander or poor steering stability _ 





Mismatched or uneven tires (Chapter 10). 
Lack of lubrication at ppanjoints and tie-rod ends ee 1 
and 10). 
Worn strut assemblies (ene 10). 
Loose stabilizer bar (Chapter 10). 
. Broken or sagging springs (Chapter 10). 
- Wheels out of alignment (Chapter 10).. 


OuhRwWM Yo 





76 Erratic steering when braking 


_ 1. Wheel bearings worn (Chapter 10). 


RON 


OWN — of © On 


No 
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Broken or sagging springs (Chapter 10). 
Leaking wheel cylinder or caliper (Chapter 10). 
Warped rotors or drums (Chapter 10). 





77 Excessive pitching and/or rolling around corners or 
during braking 





Loose stabilizer bar (Chapter 10). 

Worn strut dampers or mountings (Chapter 10). 
Broken or sagging springs (Chapter 10). 
Overloaded vehicle. 


ON — 





78 Suspension bottoms 





Overloaded vehicle. 
Worn strut dampers (Chapter 10). 
Incorrect, broken or sagging springs (Chapter 10).- 





90 ess tires 





hk 


Front wheel or rear wheel sigariert out- -of- specifications (onap 
er 10). 

Worn strut dampers (Chapter 10). 

~Wheel bearings worn (Chapter 10). 

iexesseive tire or wheel runout (Chapter 10)... 
- Worn balljoints (Chapter 10). 


mF 





80 Excessive tire wear on outside edge © 





Inflation pressures incorrect t (Chapter 1). ° 

Excessive speed in turns.. 

Front end alignment incorrect eee toe-in). Have profession- 
lly aligned. | 

Suspension arm bent: or twisted (Chapter 10). 





‘81 Excessive tire wear on inside edge 





Inflation pressures incorrect (Chapter 1). 

Front end alignment incorrect (toe- ou). Have professionally 
aligned. 

Loose or damaged steering components (Chapter 10). 


Oo 





82 Tire tread worn in. one place 





Tires out-of-balance. 
Damaged or buckled wheel. Inspect and popes if Aad 
Defective tire ee 1). | 


On — 





83 Erecce play or icosoriesd in steering system 





Wheel bearing(s) worn (Chapter 10). 

Tie-rod end loose (Chapter 10). 

Steering gear loose (Chapter 10). 

nome or loose steering intermediate cll (Chapter 10). 





84 = Rattling or clicking noise in steering gear 


1 Steering gear loose (Chapter 10). 


2. Steering gear defective. 
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Chapter 1 


Tune- “up and routine maintenance 
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Section — or ms - . Section 
Air filter replacement secede 20s cadubsansan setiasdaeeebisel ae tana eacuaes duet Gime 47 Maintenance schedule ............ atiwnts stewaueeenacteta: ecuneeaes s aeaaaniausiens fe 
Automatic transaxle fluid and filter eiaace Pe oestissaee Sins oie 27 Manual transaxle lubricant Change ......ccccssesssssssssttieneeeee 28 
Automatic transaxle fluid level check.............0 sau duceegeeeatecestecetes 9 Manual transaxle lubricant level check ....... seceevaieaayanssyecee aesae ae 18 
Battery check, maintenance and CHAFQING «0... eeseeteeeteteteeeteeeeeee — 12 Positive Crankcase Ventilation (PCV) valve and hose 
STAKE CHECK is ssanceecseneesatasstnessiinvearpes tinnteatendanaseeavsioiercive cen guna: “10 check and replacement....... avieh ancl naiteeah teetus Seria Re dsvavetenauus 29 
Clutch pedal height and freeplay eneen and adjustment... soos T: Power steering fluid level CheCk...........ccccecscseececseeessseeteseees nee 8 
- Cooling system CheCK.......0..ccccscssceceessessesesssessscesssccescetsssesdeseseeaees 15 Spark plug check and replacement ............. icebeGiecmmoceanemiiee. ee 
Cooling system servicing (draining, flushing and refiling) Souaiextste 24 Spark plug wire, distributor cap and rotor check | a. 
Driveaxle DOOt CheCK.........c:ccscescescssceeseessesvescssessesecsaeesecscecteceesseseees 20 ANC replaCEMENt ......ceccesseseescesseccesceescesceserseseees eddies ede. 28 
Drivebelt check, adjustment and FEPIACEMEN tevsseeseeceseseseeseceeceseess “413. Steering and suspension Check ..........:eccesesee- ene pond, 19 
ENGINE MALFUNCTION | (6 |g Reveal See Chapter 6 Tire and tire pressure CHECKS... de eacaviaeiewaint: aumeotas wa (O*5 
Engine oil and oil filter Change ......... es eeteeeesteeseteeseeees sivacwventantyads —~6 TIPG:FOTAUON oie iesdtcecnustieswestsevbcacanecssinves Situcdedeadeivereiaaael ai igneSeieias an | 
Evaporative emissions control system ChECK.....--eeesee Sjcelieu tees a. 25  — Tune-up General infOrmation..........2ecsssesesscscssssesctedgssescieaedacasatecee 3 
Exhaust system CheCK ..........cceeeeceeeeereeneeses ii Gacueaganeueen tanya. vs 26 Underhood hose check and replacement.........000.. oneie tazectiety:, 14 
Fluid level CheCKS.......:...:cseseeseeeseseesees duagettecies soaaiunashiinccaneseueant wed 4 Valve clearance check and adjustment (1.5L DOHC and - ets 
Fuel filter replacement.......... pad eects Ee ne Ne ree 30 = +1997 1.8L DOHC engines only) ..............- betabar doceivies ees, 81 
Fuel System. CHECK .......ccccsccessssscessscesseceesscserstcdecesterecesserectecevbeceesne — 27 Windshield wipes blade NeReCHeN and replacement leh sueceass a 10 


Introduction ...........0008 re idtecan tea annette aes eb diaiee: a ae 





Specifications = 





ééorninended lubricants and fluids 


Note: Listed here are manufacturer recommendations at the time this manual was written. Manufacturers occasionally upgrade their. fluid and 
lubricant specifications, so check with your local auto as store for current recommendations. 


Engine oil 


| Fuel ciccncseuestovus sthssnnnntesenntpenes Deedes avaae anes Bat anceueaamemudeiene es ee. ‘aauvioe ms st cewes 


Manual transaxle lubricant. > | = Ro, 
1.5L DOHC, 1:6L and 1 8L SOHC ONGINGS 1.1... ec teseeeeeeseseeesereees aan 
1.8L DOHC engine............... ei viasseatacsensesGavighsee wieceedete ed teense detaysless 


Brake/clutch A Bae chee ahaa onan ate dei ania esate | 


Capacities* 


Engine oil (including filter) 
1990 through 1996 | | 
1.6L engine ........cececeeeeeees ESCs AONE SCR SPENT ent RE PREC EET ere 


1.8L ONUING cad ee ane oe Pitciehiatene miei! ae 


1997 and 1998 


“TB ONGING GS aes: ieee ee ae 


T.GL. ONGING wicececcccsscesensevecanees a hieoiaiecsvsbate eet ee 
1.8L CNGING «0.0... seeeteseeeeeees sa sina haiae sascnaeseenrateneaedanesensareenaes es 
1999 and 2000 ~~ ; 


AOL SNGUING wesc vsteesitasntelengeavesecsnes eee eee Ran Seen ane ee 


1.8L IAS eed asertertcteeeretiee cabaret shule glad esitactastencscevateouu cates vaaneeusare 
_ Engine coolant’ ; 
1990 through 1994 F 2 ee 
Manual HANSAXIG: ciclo aati onctettancasiaaihs snus deed uatouspte as 
Automatic transaxle ..............0+ Paugartnscimenwesttinuasas Op tidteadli toda nant oe 


(1995 through 1998 ....csesnnnenn Santee deere et cteee et eceal 


~ 1999 © , 
1.6L BA GING Siderits, ee sues erensesepenecadnacatensetenaecans Siuwele sade : 
7.8L engine ....... Pe os ou tear tee eres ee eat dteds Sehclel done ocean aici 
2000, es. get ei : Li» pe 7% | 

TOL GRGING oe aeracveaterkeae ree eee eee 


1.8L engine . seed Saeed saede cota deees etn oraceg ey uauntata at es ee eee ee 


API Service SG or SH Bahay Conserving Il (ECII) 
See accompanying chart 

Unleaded gasoline, 87 octane or higher 
DEXRON II automatic transmission fluid 


API GL-5, SAE 75W-90 gear oil 

API GL-5, SAE 75W-80 gear oil 

DOT 3 brake fluid 

DEXRON Il automatic iraheniion fluid 








HOT 
WEATHER > 
3.6 quarts 
4.2 quarts 
3.4 quarts 
3.6 quarts 
- 4.0 quarts 
3.4 quarts perme ‘4 
- 3.7 quarts SAE 10W-30* / 
| : | LOOK FOR: 
3 : ONEOF | 
. THESE LABELS 
5.3 quarts ae ee 2 fe . 
6.3 quarts a J cen acne 
6.3 quarts ~ COLD | 
. WEATHER | 
6.3 quarts : 
7.9 quarts ENGINE OIL VISCOSITY CHART 
: iT For best fuel economy and cold starting, select. the 
6.4 quarts lowest SAE viscosity grade for the expected 
8.0 quarts 


temperature range | 





- Capacities* (continued) — 
_ Transaxle lubricant : 


_ Automatic 


ios Ci ae ee 
4992 through 1994.......c.cceieeeesssseeeeeeees Wihed cbovanewavoxteubieccdadentven oo 


1995 through 1998............ seeds eset aN ie areola tarsal ee oS 


- 4999 and later ........... cea bos Ee ert ee Seg ecu gee uangovumeeecneasee 


ares 83 cues Lx 2. : 


: 61 pane eae 
6.7 quarts ~ 
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5./ quarts 


7.6 suas 


All capacities approxunate:? Add as necessary to bring ee to > appropriate level: 


Ignition system | 

Spark plug type | 

1990 through 1991 Pe ee ee ee ee 
- 1.6L engine ......... aaiuastereees a iecieae teas vogotmealvageeamiceeeels weenie 
- 1.8L engine ....... ee rece iieaieaigas iaecai sta tenia abyealascecttees 


O99 ie oie tts Senin te Re rete ere eee ene ny 


~ 1993 through 1994 © 


California....cseseseseeceeee ee ie Pee ein 
_. Federal and Canada wareaeneais ds vadindteupetass ences sect wensisiisstauniendnieecee 
4995 and 1996............. ce bid si ‘unmauucttetbeeen easenten et er errr 


4997 and 1998. 


- Spark te gap...... Viet eae to cee ne tar: cone, ae sania: oe 
Spark plug wire resistance ......... i oes winestiaaehacarens cline brmanedteuatbeeuuvesests 


Engine firing Order ........ssseeetreen Be ian adios ga ves sndendecsosaden saa tote rece | 


Valve clearance (engine cold) - 


1.5L DOHC engine | 
* Frttake VAIVE ...csessssesesensecssessensasscanternerssens eadivislantatae lc pose wesdeates weniecate 


Exhaust ValVe wc.cccccscsssesesesesssnenesessseseseseeeenenensnasenneeesseenseadececaneearereneny 


1997 and 1998 ) . He, 
1.5L DOHC (intake and exhaust) ous eecnuacbecsunNee tc 4 suidennvenctasuautaes 
— 1.8L DOHC Nein Geet Ri 5 ate ae 
® IRA ‘saxcatensteniehanee Bees oe ei ei ees 
ExN@uSt......cscccssssesereessnvedesneteesereneeeeeens dun uu sevens eusyeieeseodaccs ceeeian 

1999 and later | deeds ae 
1.6L DOHC (intake and exhaust) .. ens tans ustiecess Pipes tact 
1.8L DOHC (intake and exhaust) .....ceeeee cas deabtoveeeeoeeeaausasont 


Cooling system 
Thermostat . ee RE EN tae be : 
Starts to open......... Dieciaenaiees Ps ern ma Miecreenny 


Fully OPEN .ssssseeeedenesicn ae shiaiedaiuesutonseasene: Ee a dascaquoudetacatsnereen dannceaaaek es 


| Accessory d drivebett deflection 


Used | belt |. : eo wee 
Alternator and water pump (rankshat-t- -alternator pulley) 
4990 through Lape dasa stoncapneva delve Sundaes suet eyae Jasna duly 


~ 4995 and later........... inlctdaats Wcawekay vodeseiias eingates apni baaenetoagmyaeadeceseaadt 
Power Ste@Gring i...ceeceseseeeeees angie inde Seiceuaik sssneanedgeanderieeren) 


Power steering pump and air Gonditiohing éofipressor 
_ .(crankshaft-to- power steering pump pulleys) sist couadaiete woes te soe waneees 


Air conditioning SOMES sees yieee a att ae BE ence iatatsnes . 


New. belt | 
; Alternator and water pump (crankshaft- -to- alternator pulley) 


1990 through 1994 ...cecsssetresessetesetnsteennenneranie caeces aces 
1995 and later... Sdeete ca oo ae se ealeciueaeuees dbeesectten® 
Power STEELING PUMP ....cereeeeeeseseeeseteessecdeeterensenetacenseneneeens ceeediceesd: 


Power steering pump and air conditioning compressor | 
__ (crankshaft-to-power steering pump pulleys)...... bal oeudastouew eines 


Air conditioning compressor .. Macha cania seaisnetigds ‘acceatdsbeds Serre Meeans ee 


| Clutch pedal 
‘Height (including carpet) - 


1990 through 1994..... Pe eet a cores Serer ene 
1922 and later . ae ene BT las kids ei ctt aeteuduasisaies ed smebdtccde se stageathidveaseteaee | 


— 1+3-4-2 ~ 


~ 0.010 to 0.012inch ©. 


0,010 to 0.012 inch 


0.009 to 0.011 inch 


0.36 to 0.39 inch 


~ NGK BPR5ES11, BPRGES11 or equivalents 


NGK BKR5E11, BKR6E11. or equivalents. . 
NGIS BKR5E11, BKRG6E11 or giana 


NGK BKRSE11, BKRG6E11-or equivalents. —- cn 
NGK BPR5ES11, BPR6ES11 or dace 
NGK BKR5E11 or equivalent 


_NGK BKRS5E11 or equivalent a" 
NGK BKR6E11 or equivalent - 


NGK ZRF5F-11 or equivalent _ 
NGK BKR5E-11 or equivalent | 


0.040 to 0.043 inch © 


400 ohms Per no 





— 1999 and later ee ges 
<. SL engine : 


61015-Specs HAYNES 


0.010 to 0.012 inch 


0.008to0.009inch = ti (iss i tH 


0.012 to 0.013 inch [oo] [eo] a. 


0.010 to 0.012 inch 





1999 and later 
1.6L engine, soe lo 


183- to 193-degrees F eS) | ae “ . : 


212-degrees F 
Note: Ignition coils are directly over ‘the spark 
plugs on cylinders 2 and 4. Wires connect 
| cylinders 1 sh 3 to their ir respective coils. 
0.36 to 0.39 inch a. | 
0.24t00.29 inch - _Cylinder numbering and coil-pack 
0.36 to.0.39 inch terminal locations es 
0.36 to 0.39 inch 


0.32 to 0.35 inch 
0.22 to 0.27 inch 
0.32 to 0.35 inch 





0.32 to 0.35 inch. 
0.32 to 0.35 inch _ 


: Cylinder location and distributor rotation 
The blackened terminal shown on the 


distributor cap indiéates the Number — 
One spark plug wire position .- 


7.72 to 8.03 inches 


8.35 to 8.54 inches 
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_ Freeplay 


1290 through 1901 ......:-diee aie ee a 
1902 through 1994.........ce ee 
1995 and later... eee ee a 


Disengagement height (minimum - including carpet) 


1990 through 1994..........ciemce ee ge 2 ee 
1995 and later .........:......05.22- Oi ca a 


Brakes 
Front disc brake pad lining thickness (minimum) 


1980 through 1994..........cn¢tcd eee 
1995 through 1998 ....essesseeseens teins Cares gs BEG uni iindsne ee 


1999 and later 


FiOhs CAQIING wepesrtysiees= kee ore et occ ee 
1B ONGIRG 0... Gee nen we Ce 
Rear disc brake pad lining thickness OVOP) 5 inci cP 
Drum brake shoe lining thickness (OPN) ss. cs: iN kes bens) 
Parking brake adjustment.........0.......... Bit hsp dse beats ceabscasknuay spin Wisk dene, 


Suspension and steering 


Torque specifications 


Engine oil drain plug deusoustheosapiuasteuhews daevees@slag Wass 1ssueosssssseasaisecanc i sck — 


Spark plugs 


1990 through VODA nn .nsstanerenetristictetateststcressseraegjeiescesecasteactven: gees 
1905 and later .........:..:.. gees nA 


Manual transaxle 


Speedometer driven gear retaining bolt...............0............ Lon cee 
Level and fill plug (1995 and later PIONS) ooo Sasseenciemese 
Drain plug...........00.. Wit OAS aipniny $4 unos ¥eatins Ringe easNlCs da casveChuGaediwes\snebiseciee f, 


1990 through 1994... Pipiek line cantinesosu eli ee 
De Ee ONCE soe isso cociesis sits ech Ma cic Co 


Engine oil dipstick 

Power steering fluid reservoir 
Brake fluid reservoir 

Main fuse/relay block 

Battery 


AR ®WDYms 


6 
/ 
8 
9 
70 


PCV valve 


0.22 to 0.69 inch 
0.197 to 0.512 inch 
0.03 to 0.13 inch 


1 .61 inches 
2.3 inches 


0.08 inch 
0.04 inch 


0.06 inch 
0.08 inch 
0.04 inch 
0.04 inch 
5 to 7 clicks 


1.18 inches 
0 inch 


Ft-Ibs (unless otherwise indicated) 
22 to 30 


168 in-lbs 
132 to 192 in-lbs 


29 to 39 
74 to 95 in-lbs 
70 to 95 in-Ibs 


70 to 104 in-Ibs 
29 to 43 
29 to 39 


65 to 87 
66 to 94 








Typical engine compartment components 


Air cleaner assembly 771. Radiator cap 

Coolant reservoir 12. Spark plug 

Automatic transaxle dipstick 73 Oil filler cap 

Distributor 14 Drivebelts 

15. Windshield washer fluid reservoir 
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Typical engine 
compartment underside 
components 


Driveaxle boot 
Automatic transaxle 
drain plug 

Exhaust system 
catalytic converter 
Engine oil drain plug 
Front suspension 
strut unit 

Radiator drain fitting 
Front disc brake 
caliper 


Typical rear underside 
components 


Gas tank filler pipe 
Muffler 
Suspension strut 
Exhaust pipe 


Gas tank 
Rear brake 


assembly | 


ihe 
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The saalnienaiice intervals: in this manual are provided with 


the assumption that you, not the dealer, will be doing the work. 
These are the minimum maintenance intervals recommended by 
the factory. for. vehicles that.are driven daily. If you wish to keep 
your, vehicle in peak. condition at all times, you. may wish. to per- 
form some of these procedures even more often. Because fre- 
quent. maintenance enhances the efficiency, performance and 
resale value of your car, we encourage you to do so. If you drive in 


dusty areas, tow a trailer, idle or drive at low speeds for extended 


periods or drive for short distances (less than four miles) in below 
freezing temperatures, shorter intervals are also recommended. 


When your. vehicle is new, it should be serviced by a factory 
authorized dealer service. department to protect the.factory war-° | 
ranty. In-many cases, the: initial maintenance check i is done at:no. 


. cost to me owner. 


| Every 250 miles o or weekly, 
: whichever comes first 





" Check ve engine ‘oll level (Section 4) 
~ Check the engine coolant level (Section 4) 
Check the windshield washer fluid level (Ssetiori a 
Check the brake/clutch fluid level (Section: 4) 
' Check the tires and tire Dieta (Section 5) 


Every 3000 miles. or3 months, ne ind 
| whichever comes first 





All items listed above plus: - 


Change the engine oil and oil filter ISection 6 
Rotate the tires (Section 7) 


Every 7500 miles or6 months, 
‘whichever comes first ean 





Check the power steering fluid level (Section 8). 
Check the automatic transaxle fluid level (Section Q) 
Inspect and replace if necessary the windshield. wiper» 
blades (Section 10) 
: ‘Check the clutch Sie for proper height and bene 
(Section 11): 
| Check and service the battery (Section 42) 
eneee and adjust if peGeesaty: te engine drivebelts oe 
- (Section: 13). 
: Inspect and replace if necessary all underhood hoses 


- (Section 1 4) 
7 ~ Check the cooling system (Section 15). 


Every 15, 000 miles or 12 on - 
_ Whichever comes first_ _ oe 





All items listed.above plus: eee 
Enepedt the brake system (Section 16" ae 


Mazda 323 a nd Pr otec ; eee ee 
Maintenance schedule 


2 2 Abspect the steering and Aifspersion components 















: | siaplace the ¢ air filter (Section 1 7) . i 
Check the manual transaxle lubricant level (Section 1 } 








(Section 19)*° 
bcos the driveaxle dead (Section 20) 


‘Every 30, 000 miles or 124 months, aoe oe 
whichever « comes first pay BE 





All items listed above plus: ee 


_ Inspect the fuel system (Section 24) 
Replace the spark plugs (Section 22). : 7 
Inspect and replace if necessary the spark plug wires, , dis — 
_. tributor cap and _rotor (Section-23)_. 
.. Service the rte piste Grains flush and refi) 
~ (Section 24) | a 
. nePect the fuel evaporative emissions s contr system 
(Section 25) | 
7 _Inspect the exhaust system (Section 26) iene 
_ Change the automatic transaxle fluid (Section 27) ae i 
_ Change the manual transaxle lubricant (Section 28)" ee 
. Check and replace! if peeay the POV valve. @ (Section 29) 


Every 6 60, 000 miles or 48 ‘months, oe 
whichever comes first oo eee . 





‘2 “Replace the fuel filter (Section 30) 


Replace the timing belt (Chapter 2A) ee oO eb 
Check and adjust valve clearance DOH engines only) 
(Section 31) 4 ge. . oe are 


_ *This. item is - affected ‘by “severe” operating conditions as ae 
described below. If your vehicle is operated under “severe” condi-, 


tions, perform all maintenance indicated with.an asterisk (* ) at 3000. | 


mile/3 month intervals. Severe conditions are indicated if you 


mainly operate veers vehicle under one or more. of the following: a 


conditions: 


~ Operating in dusty areas 

Towing a trailer. | ie” Se Ween, : 

Idling for extended periods and/or low speed operation _ 

Operating when outside temperatures remain below ~ 
freezing and when most trips are. less: than four miles — 


“If operated under one or more of the following Conditions, Sharga 
the manual or automatic transaxle fluid and differential lubricant 
every 15,000 miles: ict 


on 


In heavy city traffic where the outside temperature regularly 

reaches 90-degrees F (32-degrees os or sual eos ae 
‘In hilly or mountainous terrain .- he 
- Frequent trailer pulling : 
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4.2 The engine oil dipstick location (arrow) 





2 _=s=Introduction to routine maintenance 





This Chapter is designed to help the home mechanic maintain the 
Mazda 323 or Protegé for peak performance, economy, safety and 
long life. 

Included is a master maintenance schedule, followed by sections 
dealing specifically with each item on the schedule. Visual checks, 
adjustments, component replacement and other helpful items are 
included. Refer to the accompanying illustrations of the engine com- 
partment and the underside of the vehicle for the location of various 
components. 

Servicing your 323 or Protegé in accordance with the 
mileage/time maintenance schedule and the following Sections will 
provide it with a planned maintenance program that should result in a 
long and reliable service life. This is a comprehensive plan, so main- 
taining some items but not others at the specified service intervals will 
not produce the same results. 

As you service your 323 or Protegé, you will discover that many of 
the procedures can - and should - be grouped together because of the 
nature of the particular procedure you’re performing or because of the 
close proximity of two otherwise unrelated components to one 
another. 3 3 

For example, if the vehicle is raised for any reason, you should 
inspect the exhaust, suspension, steering and fuel systems while 
you’re under the vehicle. When you’re rotating the tires, it makes good 
sense to check the brakes and wheel bearings since the wheels are 
already removed. 

Finally, let’s suppose you have to borrow or rent a torque wrench. 
Even if you only need to tighten the spark plugs, you might as well 
check the torque of as many critical fasteners as time allows. 

The first step of this maintenance program is to prepare yourself 
before the actual work begins. Read through all Sections pertinent to 
the procedures you’re planning to do, then make a list of and gather 
together all the parts and tools you will need to do the job. If it looks as 
if you might run into problems during a particular segment of some 
procedure, seek advice from your local parts man or dealer service 
department. 


a 


3  Tune-up - general information 


LL 


The term tune-up is used in this manual to represent a combina- 
tion of individual operations rather than one specific procedure. 

lf, from the time the vehicle is new, the routine maintenance 
schedule is followed closely and frequent checks are made of fluid lev- 
els and high wear items, as suggested throughout this manual, the 
engine will be kept in relatively good running condition and the need 
for additional work will be minimized. 








4.4 The oil level should be at or near the F mark - if it isn’t, add 
enough oil to bring the level to near the F mark (it takes slightly 
less than 14 ounces to raise the level from the L to the F mark) 


More likely than not, however, there will be times when the engine 
is running poorly due to lack of regular maintenance. This is even more 
likely if a used vehicle, which has not received regular and frequent 
maintenance checks, is purchased. In such cases, an engine tune-up 
will be needed outside of the regular routine maintenance intervals. 

The first step in any tune-up or engine diagnosis to help correct a 
poor running engine would be a cylinder compression check. A check 
of the engine compression (Chapter 2, Part B) will give valuable infor- 
mation regarding the overall performance of many internal compo- 
nents and should be used as a basis for tune-up and repair proce- 
dures. If, for instance, a compression check indicates serious internal 
engine wear, a conventional tune-up will not help the running condition 
of the engine and would be a waste of time and money. 

The following series of operations are those most often needed to 
bring a generally poor running engine back into a proper state of tune. 


Minor tune-up 


Clean, inspect and test the battery (Section 12) 
Check all engine related fluids (Section 4) 

Check and adjust the drivebelts (Section 13) 
Replace the spark plugs (Section 22) 

Inspect the distributor cap and rotor (Section 23) 
Inspect the spark plug and coil wires (Section 23) 
Check all underhood hoses (Section 14) 

Check the cooling system (Section 15) 

Check the air filter (Section 17) 


Major tune-up 
All items listed under Minor tune-up, plus .. . 


Check the ignition system (Section 23) 

Check the charging system (Chapter 5) 

Check the fuel system (Section 21) 

Replace the air filter (Section 17) 

Replace the distributor cap and rotor (Section 23) 
Replace the spark plug wires (Section 23) 


LL 


4 Fluid level checks (every 250 miles or weekly) 


EE 


1 Fluids are an essential part of the lubrication, cooling, brake, 
clutch and other systems. Because these fluids gradually become 
depleted and/or contaminated during normal operation of the vehicle, 
they must be periodically replenished. See Recommended lubricants 
and fluids and Capacities at the beginning of this Chapter before 
adding fluid to any of the following components. Note: The vehicle 
must be on level ground before fluid levels can be checked. 


Engine oil 

Refer to illustrations 4.2, 4.4 and 4.6 

2 The engine oil level is checked with a dipstick located on the right 
side of the engine compartment at the front of the engine (see illustra- 
tion). The dipstick extends through a metal tube from which it pro- 


ee Rn ke ee ee 
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4.6 The threaded oil filler cap is located 
on the valve cover - always make sure the 
area around the opening is clean before 
unscrewing the cap to prevent dirt from 
contaminating the engine 


trudes down into the engine oil pan. 

3. The oil level should be checked before the vehicle has been 
driven, or about 15 minutes after the engine has been shut off. If the oil 
is checked immediately after driving the vehicle, some of the oil will 
remain in the upper engine components, producing an inaccurate 
reading on the dipstick. 

4 Pull the dipstick from the tube and wipe all the oil from the end 
with a clean rag or paper towel. Insert the clean dipstick all the way 
back into its metal tube and pull it out again. Observe the oil at the end 
of the dipstick. At its highest point, the level should be between the L 
(Low) and F (Full) marks (see illustration). 

5 It takes slightly less than 14 ounces of oil to raise the level from 
the L mark to the F mark on the dipstick. Do not allow the level to drop 
below the L mark or oil starvation may cause engine damage. Con- 
versely, overfilling the engine (adding oil above the F mark) may cause 
oil fouled spark plugs, oil leaks or oil seal failures. 

6 Remove the threaded cap from the valve cover to add oil (see 
illustration). Use a funnel to prevent spills. After adding the oil, install 


the filler cap hand tight. Start the engine and look carefully for any 


small leaks around the oil filter or drain plug. Stop the engine and 
check the oil level again after it has had sufficient time to drain from the 
upper block and cylinder head galleys. 

7 Checking the oil level is an important preventive maintenance 
step. A continually dropping oil level indicates oil leakage through 
damaged seals, from loose connections, or past worn rings or valve 
guides. If the oil looks milky in color or has water droplets in it, a cylin- 
der head gasket may be blown. The engine should be checked imme- 
diately. The condition of the oil should also be checked. Each time you 
check the oil level, slide your thumb and index finger up the dipstick 
before wiping off the oil. If you see small dirt or metal particles clinging 
to the dipstick, the oil should be changed (Section 6). 


Engine coolant 


Refer to illustration 4.9 

Warning: Do not allow antifreeze to come in contact with your skin or 
painted surfaces of the vehicle. Flush contaminated areas immediately 
with plenty of water. Don’t store new coolant or leave old coolant lying 
around where it’s accessible to children or pets - they're attracted by 
its sweet smell and may drink it. Ingestion of even a small amount of 
coolant can be fatal! Wipe up garage floor and drip pan spills immedi- 
ately. Keep antifreeze containers covered and repair cooling system 
leaks as soon as they’re noticed. 

8 _ All vehicles covered by this manual are equipped wilh a pressur- 
ized coolant recovery system. A white coolant reservoir located in the 
left front corner of the engine compartment is connected by a hose to 





4.9 The coolant reservoir is located in the 
left front corner of the engine 
compartment - make sure the level is 
between the F and L marks on the 
dipstick attached to the reservoir cap 






4.14 The windshield washer fluid 
reservoir tank is located on the right front 
corner of the engine compartment 


the base of the coolant filler cap. If the coolant heats up during engine 
operation, coolant can escape through a pressurized filler cap, then 
through a connecting hose into the reservoir. As the engine cools, the 
coolant is automatically drawn back into the cooling system to main- 
tain the correct level. 

9 The coolant level should be checked before the vehicle has been 
driven when the engine is cool.. It must be between the F (Full) and L 
(Low ) marks on dipstick attached to the reservoir cap (see illustra- 
tion). Use only ethylene-glycol type coolant and soft (demineralized) 
water in the mixture ratio recommended by your owner’s manual. Do 
not use supplemental inhibitor additives. If only a small amount of 
coolant is required to bring the system up to the proper level, water 
can be used. However, repeated additions of water will dilute the rec- 
ommended antifreeze and water solution. In order to maintain the 
proper ratio of antifreeze and water, it is advisable to top up the 
coolant level with the correct mixture. Refer to your owner’s manual for 
the recommended ratio. 

40 If the coolant level drops within a short time after replenishment, 
there may be a leak in the system. Inspect the radiator, hoses, engine 
coolant filler cap, drain plugs, air bleeder plugs and water pump. If no 
leak is evident, have the radiator cap pressure tested by your dealer. 
Warning: Never remove the radiator cap or the coolant recovery reser- 
voir cap when the engine is running or has just been shut down, 
because the cooling system is hot. Escaping steam and scalding liquid 
could cause serious injury. 3 

41. If it is necessary to open the radiator cap, wait until the system 
has cooled completely, then wrap a thick cloth around the cap and 
turn it to the first stop. If any steam escapes, wait until the system has 
cooled further, then remove the cap. 

42. When checking the coolant level, always note its condition. It 
should be relatively clear. If it is brown or rust colored, the system 
should be drained, flushed and refilled. Even if the coolant appears to 
be normal, the corrosion inhibitors wear out with use, so it must be 
replaced at the specified intervals. 

13. Do not allow antifreeze to come in contact with your skin or 
painted surfaces of the vehicle. Flush contacted areas immediately 
with plenty of water. 


Windshield/window washer fluid 


Refer to illustration 4.14 
14 Fluid for the windshield washer system is stored in a plastic reser- - 
voir which is located in the right front corner of the engine compart- 
ment (see illustration). Fluid for the rear hatchback window washer 
system is stored’in a plastic reservoir located in the right rear corner of 
the cargo space. In milder climates, plain water can be used to top up 
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4.17 The brake/clutch fluid level should be kept between the MIN 
and MAX marks on the translucent plastic reservoir - remove the 
cap to add fluid 





the reservoir, but the reservoir should be kept no more than two-thirds 
full to allow for expansion should the water freeze. In colder climates, 
the use of a specially designed windshield washer fluid, available at 


your dealer and any auto parts store, will help lower the freezing point 


of the fluid. Mix the solution with water in accordance with the manu- 
facturer’s directions on the container. Do not use regular antifreeze. It 
will damage the vehicle’s paint. 


Battery electrolyte 


15 On models not equipped with a sealed battery, unscrew the 
filler/vent cap and check the electrolyte level. It must be between the 
upper and lower levels. If the level is low, add distilled water. Install and 
securely retighten the cap. Caution: Overfilling the cells may cause 
electrolyte to spill over during periods of heavy charging, causing cor- 
rosion or damage. 





5.2 A tire tread depth indicator should be used to monitor tire 
wear - they are available at auto parts stores and service stations 
and cost very little 


Brake/clutch fluid 


Refer to illustration 4.17 

16 Acommon reservoir is used for the brake and clutch hydraulic 
systems. The reservoir is mounted in front of the brake power booster 
unit in the engine compartment. 

17 To check the fluid level of the brake/clutch reservoir, simply look 
at the MAX (Maximum) and MIN (Minimum) marks on the reservoir (see 
illustration). The level should be at or near the MAX fill line on the 
reservoir. 

18 If the level is low, wipe the top of the reservoir cap with a clean 












UNDERINFLATION 


CUPPING 


Cupping may be caused by: 

e Underinflation and/or mechanical 
irregularities such as out-of-balance 
condition of wheel and/or tire, 
and bent or damaged wheel. 

® Loose or worn steering tie-rod 
or steering idler arm. 


@ Loose, damaged or worn front 
suspension parts. 





INCORRECT TOE-IN _ 
OR EXTREME CAMBER 












ei EE 


OVERINFLATION 











FEATHERING DUE 
TO MISALIGNMENT 


5.3 This chart will help you determine the condition of your tires, the probable cause(s) of abnormal wear and 
the corrective action necessary 
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5.4a If a tire loses air ona steady basis, check the valve core first 
to make sure it’s snug (special inexpensive wrenches are 
commonly available at auto parts stores) 


rag to prevent contamination of the brake and clutch systems before 
lifting the cap. 

19 Add only the specified brake fluid to the brake/clutch reservoir 
(refer to Recommended lubricants and fluids at the front of this Chap- 
ter or to your owner’s manual). Mixing different types of brake fluid can 
damage the system. Fill the brake master cylinder reservoir only to the 
MAX level. Warning: Use caution when filling the reservoir- brake fluid 
can harm your eyes and damage painted surfaces. Do not use brake 
fluid that has been opened for more than one year (even if the cap has 
been on) or has been left open. Brake fluid absorbs moisture from the 
air. Excess moisture can cause a dangerous loss of braking. 

20 While the reservoir cap is removed, inspect the fluid for contami- 
nation. If deposits, dirt particles or water droplets are present, the sys- 
tem should be drained and refilled (see Chapter 8 for clutch fluid 
replacement and Chapter 9 for brake fluid replacement). 

21 After filling the reservoir to the proper level, make sure the cap is 
properly seated to prevent fluid leakage and/or system pressure loss. 
22 The brake/clutch fluid in the master cylinder will drop slightly as 
the brake pads at each wheel wear down during normal operation. If 
the fluid requires repeated replenishing to keep it at the proper level, 
this is an indication of leakage in the brake or clutch hydraulic systems, 
which should be corrected immediately. Check all brake lines and con- 
nections, along with the wheel cylinders and booster (see Section 16). 
Check all clutch fluid lines and connections, along with the clutch mas- 
ter cylinder (see Chapter 8). 

23 If, upon checking the master cylinder fluid level, you discover the 
reservoir empty or nearly empty, the brake and clutch system must be 
diagnosed immediately (see Chapters 8 and 9). 


5 Tire and tire pressure checks (every 250 miles or 
weekly) 


ee 


Refer to illustrations 5.2, 5. 3, 5.4a, 5.4b and 5.8 

1 Periodic inspection of the tires may spare you from the inconve- 
nience of being stranded with a flat tire. It can also provide you with 
vital information regarding possible problems in the steering and sus- 
pension systems before major damage occurs. 

2 Normal tread wear can be monitored with a simple, inexpensive 
device known as a tread depth indicator (see illustration). When the 
tread depth reaches the specified minimum, replace the tire(s). 

3 Note any abnormal tread wear (see illustration). Tread pattern 
irregularities such as cupping, flat spots and more wear on one side 
than the other are indications of front end alignment and/or balance 
problems. If any of these conditions are noted, take the vehicle to a tire 
shop or service station to correct the problem. 

4 Look closely for cuts, punctures and embedded nails or tacks. 








5 FA SRR 7 





5.4b If the valve core is tight, raise the corner of the vehicle with 
the low tire and Spray a soapy water solution onto the tread as 
the tire is turned slowly - Slow leaks will cause small bubbles 
to appear 


Sometimes a tire will hold its air Pressure for a short time or leak down 
very slowly even after a nail has embedded itself into the tread. If a 
Slow leak persists, check the valve stem core to make sure it is tight 
(see illustration). Examine the tread for an object that may. have 
embedded itself into the tire or for a “plug” that may have begun to 
leak (radial tire punctures are repaired with a plug that is installed in a 
puncture). If a puncture is suspected, it can be easily verified by spray- 
ing a solution of soapy water onto the puncture area (see illustration). 
The soapy solution will bubble if there is a leak. Unless the puncture is 
inordinately large, a tire shop or gas station can usually repair the 
punctured tire. 

S Carefully inspect the inner sidewall of each tire for evidence of 
brake fluid leakage. If you see any, inspect the brakes immediately. 

6 Correct tire air pressure adds miles to the lifespan of the tires, 
improves mileage and enhances overall ride quality. Tire pressure can- 
not be accurately estimated by looking at a tire, particularly if it is a 
radial. A tire pressure gauge is therefore essential. Keep an accurate 
gauge in the glovebox. The pressure gauges fitted to the nozzles of air 
hoses at gas stations are often inaccurate. 

7 — Always check tire pressure when the tires are cold. “Cold,” in this 
Case, means the vehicle has not been driven over a mile in the three 
hours preceding a tire pressure check. A pressure rise of four to eight 
pounds is not uncommon once the tires are warm. 

8 — Unscrew the valve Cap protruding from the wheel or hubcap and 
push the gauge firmly onto the valve (see illustration). Note the read- 





5.8 To extend the life of your tires, check the air pressure at least 
once a week with an accurate gauge (don’t forget the spare!) 


1-10 
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6.2 These tools are required when changing the engine oil 
and filter 


1. Drain pan - It should be fairly shallow in depth, but wide in 
order to prevent spills 

2 Rubber gloves - When removing the drain plug and filter, it is 
inevitable that you will get oil on your hands (the gloves will 
prevent burns) . 

3. Breaker bar - Sometimes the oil drain plug is pretty tight and a 
long breaker bar is needed to loosen it 

4. Socket — To be used with the breaker bar or a ratchet (must be 
the correct size to fit the drain plug) 

5 Filter wrench - This is a metal band-type wrench, which 
requires clearance around the filter to be effective 

6 Filter wrench - This type fits on the bottom of the filter and can 
be turned with a ratchet or beaker bar (different size wrenches 
are available for different types of filters) 


ing on the gauge and compare this figure to the recommended tire 
pressure shown on the tire placard on the driver's door frame. Be sure 
to reinstall the valve cap to keep dirt and moisture out of the valve 
stem mechanism. Check all four tires and, if necessary, add enough air 
to bring them up to the recommended pressure levels. 

9 Don’t forget to keep the spare tire inflated to the specified pres- 
sure (consult your owner's manual). Note that the air pressure speci- 
fied for the compact spare is significantly higher than the pressure of 
the regular tires. : : 


ee ene 
6 Engine oil and oil filter change (every 3000 miles or 3 
’ months) 


a 


Refer to illustrations 6.2, 6.7, 6.12 and 6.14 

1 Frequent oil changes are the best preventive maintenance the 
home mechanic can give the engine, because aging oil becomes 
diluted and contaminated, which leads to premature engine wear. 

)» Make Sure that you have all the necessary tools before you begin 
this‘ procedure (see illustration). You should also have plenty of rags 
or newspapers handy for mopping up any spills. 
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6.7 Use a proper size box-end wrench or socket to remove the oil 
drain plug and avoid rounding it off : 


3 Access to the underside of the vehicle is greatly improved if the 
vehicle can be lifted on a hoist, driven onto ramps or supported by 
jackstands. Warning: Do not work under a vehicle which is supported 
only by a bumper, hydraulic or scissors-type jack. 

4 If this is your first oil change, get under the vehicle and familiarize 
yourself with the location of the oil drain plug. The engine and exhaust 
components will be warm during the actual work, so try to anticipate 
any potential problems before the engine and accessories are hot. 

5 Park the vehicle on a level spot. Start the engine and allow it to 
reach its normal operating temperature (the needle on the temperature 
gauge should be at.least above the bottom mark). Warm oil and sludge 
will flow out more easily. Turn off the engine when it’s warmed up. 
Remove the filler cap in the valve cover. 

6 — Raise the vehicle and support it on jackstands. Warning: To avoid 
personal injury, never get beneath the vehicle when it is supported by 
only by a jack. The jack provided with your vehicle is designed solely for 
raising the vehicle to remove and replace the wheels. Always use jack- 
stands to support the vehicle when it becomes necessaly to place your 
body underneath the vehicle. 

7 Being careful not to touch the hot exhaust components, place the 
drain pan under the drain plug in the bottom of the pan and remove the 
plug (see illustration). You may want to wear gloves while unscrewing 
the plug the final few turns if the engine is really hot. 

8 Allow the old oil to drain into the pan. It may be necessary to 
move the pan farther under the engine as the oil flow slows to a trickle. 
Inspect the old oil for the presence of metal shavings and chips. 

9 After all the oil has drained, wipe off the drain plug with a clean 
rag. Even minute metal particles clinging to the plug would immedi- 
ately contaminate the new oil. 

40 Clean the area around the drain plug opening, reinstall the plug 
and tighten it securely, but do not strip the threads. 

41. Move the drain pan into position under the oil filter. 

42 Loosen the oil filter (see illustration) by turning it counterclock- 
wise with the filter wrench. Any standard filter wrench should work. 
Once the filter is loose, use your hands to unscrew it from the block. 
Just as the filter is detached from the block, immediately tilt the open 
end up to prevent the oil inside the filter from spilling out. Warning: 
The engine exhaust components may still be hot, so be careful. 

13 With aclean rag, wipe off the mounting surface on the block. If a 
residue of old oil is allowed to remain, it will smoke when the block is 
heated up. It will also prevent the new filter from seating properly. Also 
make sure that the none of the old gasket remains stuck to the mount- 
ing surface. It can be removed with a scraper if necessary. : 

14. Compare the old filter with the new one to make sure they are the 
same type. Smear some engine oil on the rubber gasket of the new fil- 
ter and screw it into place (see illustration). Because overtightening 
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6.12 The oil filter is usually on very tight, so you’ll need a special 
wrench for removal - DO NOT use the wrench to tighten the 
new filter 


the filter will damage the gasket, do not use a filter wrench to tighten 
the filter. Tighten it by hand until the gasket contacts the seating sur- 
face. Then seat the filter by giving it an additional 3/4-turn. 

15 Remove all tools, rags, etc. from under the vehicle, being careful 
not to spill the oil in the drain pan, then lower the vehicle. 

16 Add new oil to the engine through the oil filler cap in the valve 
cover. Use a spout or funnel to prevent oil from Spilling onto the top of 
the engine. Pour three quarts of fresh oil (four quarts in the 1.8L engine) 
into the engine. Wait a few minutes to allow the oil to drain into the 
pan, then check the level on the oil dipstick (see Section 4 if neces- 
sary). If the oil level is at or near the F mark, install the filler cap hand 
tight, start the engine and allow the new oil to circulate. 

17 Allow the engine to run for about a minute. While the engine is 
running, look under the vehicle and check for leaks at the oil pan drain 
plug and around the oil filter. If either is leaking, stop the engine and 
tighten the plug or filter slightly. 

18 Wait a few minutes to allow the oil to trickle down into the pan, 
then recheck the level on the dipstick and, if necessary, add enough oil 
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RADIAL TIRE ROTATION 


7.2 The recommended tire rotation pattern for these vehicles 








1-11 








6.14 Lubricate the oil filter gasket with clean engine oil before 
installing the filter on the engine 


to bring the level to the F mark. 

19 During the first few trips after an oil change, make it a point to 
check frequently for leaks and proper oil level. 

20_ The old oil drained from the engine cannot be reused in its pre- 
sent state and should be discarded. Check with your local refuse dis- 
posal company, disposal facility or environmental agency to see if they 
will accept the oil for recycling. Don’t pour used oil into drains or onto 
the ground. After the oil has cooled, it can be drained into a suitable 
container (capped plastic jugs, topped bottles, milk cartons, etc.) for 
transport to one of these disposal sites. 


esses 
7 Tire rotation (every 3000 miles or 3 months) 
ee 


Refer to illustration 7.2 . 

1 __ The tires should be rotated at the specified intervals and when- 
ever uneven wear is noticed. Since the vehicle will be raised and the 
tires removed anyway, check the brakes (see Section 16) at this time. ° 
2 __ Radial tires must be rotated in a specific pattern (see illustra- 
tion). 

3 Refer to the information in Jacking and towing at the front of this 
manual for the proper procedures to follow when raising the vehicle 
and changing a tire. If the brakes are to be checked, do not apply the 
parking brake as stated. Make sure the tires are blocked to prevent the 
vehicle from rolling. 

4 _ Preferably, the entire vehicle should be raised at the same time. 


This can be done on a hoist or by jacking up each corner and then low- - 


ering the vehicle onto jackstands placed under the frame rails. Always. 
use four jackstands and make sure the vehicle is firmly supported. 

5 After rotation, check and adjust the tire pressures as necessary 
and be sure to check the lug nut tightness. , : 

6 For further information on the wheels and tires, refer to Chap- 
ter 10. 


8 Power steering fluid level check (every 7500 miles or 6 
months) ae 








Refer to illustrations 8.2 and 8.4 

1 Unlike manual steering, the power steering system relies on fluid 
which may, over a period of time, require replenishing. 

2 The fluid reservoir for the power steering pump is located in the 
right front corner of the engine compartment, next to the windshield 








8.2 The power steering fluid reservoir is located in the right front 
corner of the engine compartment 


washer fluid reservoir (see illustration). 

3 For the check, the front wheels should be pointed straight ahead 
and the engine should be off. 

4 Tocheck the fluid level, simply look at the F (Full) and L (Low) 
lines on the reservoir (see illustration). The fluid level should be 
between the F and L lines. 

5 If additional fluid is required, pour the specified type directly into 
the reservoir, using a funnel to prevent spills. Fill the reservoir to the F 
line. 

6 _ If the reservoir requires frequent fluid additions, all power steering 
hoses, hose connections, the power steering pump and the rack and 
pinion assembly should be carefully checked for leaks. 


RR 
9 Automatic transaxle fluid level check (every 7500 miles 
or 6 months) 


Refer to illustrations 9.4a and 9.46 

4 _ The level of the automatic transaxle fluid should be carefully 
maintained. Low fluid level can lead to slipping or loss of drive, while 
overfilling can cause foaming, loss of fluid and transaxle damage. 

2 The transaxle fluid level should only be checked when the 
transaxle is hot (at its normal operating temperature). If the vehicle has 
just been driven over 10 miles (15 miles in a frigid climate), and the fluid 


9.4a The automatic transaxle dipstick (arrow) is located in a tube 
which extends upward from the transaxle near the battery 









8.4 The power steering fluid level is checked by looking at the F 
and L lines on the reservoir and can be checked hot or cold 


temperature is about 150-degrees F (65-degrees C), the transaxle is 
hot. Caution: /f the vehicle has just been driven for a long time at high 
speed or in city traffic in hot weather, or if it has been pulling a trailer, 
an accurate fluid level reading cannot be obtained. Allow the fluid to 
cool down for about 30 minutes. 

3 If the vehicle has not just been driven, park the vehicle on level 
ground, set the parking brake and start the engine. While the engine is 
idling, depress the brake pedal and move the selector lever through alll 
the gear ranges, beginning and ending in Park. 

4 With the engine still idling, remove the dipstick from its tube (see 
illustration). Check the level of the fluid on the dipstick (see illustra- 
tion) and note its condition. : 

5 Wipe the fluid from the dipstick with a clean rag and reinsert it 
back into the filler tube until the cap seats. 

6 Pull the dipstick out again and note the fluid level. If the transaxle 
is cold, the level should be in the 20-degree C range on the dipstick. If 
it is hot, the fluid level should be in the 65-degree C range. Use the 
cold scale as a rough reference only; if the level is low on the cold 
scale, recheck the level when the transaxle is at normal operating tem- 
perature. If the level is at the low side of the hot range, add the speci- 
fied automatic transmission fluid through the dipstick tube with a fun- 
nel. 

7 Add just enough of the recommended fluid to fill the transaxle to 
the proper level. It takes about one pint to raise the level from the low 
notch to the full notch on the dipstick when the fluid is hot, so add the 


9.4b If the automatic transaxle fluid is cold, the level should be 
between the two lower notches; if it’s at operating temperature, 
the level should be between the two upper notches 
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10.5 Push on the release lever and slide 
the wiper assembly down out of the hook 
in the end of the wiper arm 


fluid a little at a time and keep checking the level until it is correct. 

8 The condition of the fluid should also be checked along with the 
level. If the fluid at the end of the dipstick is black or a dark reddish 
brown color, or if it emits a burned smell, the fluid should be changed 
(see Section 27). If you are in doubt about the condition of the fluid, 
purchase some new fluid and compare the two for color and smell. 





10 Windshield wiper blade inspection and replacement 
(every 7500 miles or 6 months) 





Refer to illustrations 10.5, 10.6 and 10.7 

1 The windshield wiper and blade assembly should be inspected 
periodically for damage, loose components and cracked or worn blade 
elements. 

2 Road film can build up on the wiper blades and affect their effi- 
ciency, so they should be washed regularly with a mild detergent solu- 
tion. | 

3 The action of the wiping mechanism can loosen bolts, nuts and 
fasteners, so they should be checked and tightened, as necessary, at 
the same time the wiper blades are checked. 

4 If the wiper blade elements are cracked, worn or warped, or no 
longer clean adequately, they should be replaced with new ones. 

5 Remove the wiper blade assembly from the arm by pushing on 
the release lever, then sliding the assembly down and out of the hook 
in the end of the arm (see illustration). 

‘6 Detach the blade insert element and pull it out of the right end of 
the wiper frame (see illustration). 

7 _Insert the new element end with the small protrusions into the 
right side of the wiper frame (see illustration). Slide the element fully 
into place, then seat the protrusions in the end of the frames to secure 
it. 





11. Clutch pedal height and freeplay - check and 
adjustment (every 7500 miles or 6 months) 





Refer to illustration 11.1 

1 To check the clutch pedal height, measure the horizontal distance 
from the center of the clutch pedal surface to the carpet or pad on the 
firewall (see illustration). The height should be within the limits listed 
in this Chapter’s Specifications. If it isn’t, it must be adjusted. 

2 To adjust the clutch pedal height, disconnect the clutch switch 
electrical connector. 

3 Loosen the switch locknut (see illustration 11.1). 

4 Turn the clutch switch until the pedal height is correct. 


10.6 After detaching the end of the 
element, slide it out of the end of 
the frame 





10.7 Insert the end of the element with 
the protrusions in first 


5 Tighten the locknut and recheck the pedal height to verify it is 
correct. Note: Whenever the pedal height is adjusted it will most likely 
be necessary to adjust the freeplay because increasing or decreasing 
pedal height will cause a similar change in pedal freeplay. 

6 Check the clutch pedal freeplay by lightly pushing the clutch 
pedal down and, with a small steel ruler, measure the distance that it 
moves freely before the clutch resistance is felt (see illustration 11.1). 
The freeplay should be within the limits listed in this Chapter’s Specifi- 
cations. If it isn’t, it must be adjusted. 

7 To adjust the clutch pedal freeplay, loosen the locknut on the 
pedal end of the clutch pushrod (see illustration 11.1). 

8 Turn the pushrod until pedal freeplay is correct. 

9 Tighten the locknut and recheck the pedal freeplay to verify it is 
correct. 
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11.1 Clutch pedal adjustment details 
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12.1 Tools and materials required for battery maintenance 


1 Face shield/safety goggles - When removing corrosion with a 
brush, the acidic particles can easily fly up into your eyes 

2. Baking soda - A solution of baking soda and water can be 
used to neutralize corrosion 

3. Petroleum jelly - A layer of this on the battery posts will help 
prevent corrosion 

4 Battery post/cable cleaner - This wire brush cleaning too! will 
remove all traces of corrosion from the battery posts and cable 
Clamps 

5 Treated felt washers - Placing one of these on each post, 
directly under the cable clamps, will help prevent corrosion 

6 Puller - Sometimes the cable clamps are very difficult to pull off 
the posts, even after the nut/bolt has been completely 
loosened. This tool pulls the clamp straight up and off the post 
without damage 

/ Battery post/cable cleaner - Here is another cleaning tool 
which is a slightly different version of number 4 above, but it 
does the same thing 

8 Rubber gloves - Another safety item to consider when 
servicing the battery; remember that’s acid inside the battery 


10 Complete this procedure by checking the disengagement height 
(from the upper surface of the pedal to the floor carpet). The disen- 
gagement height should be equal to or more than the minimum listed 
in this Chapter’s Specifications. | 





12 Battery check, maintenance and charging (every 7500 
miles or 6 months) 





Refer to illustrations 12.1, 12.6a, 12.6b, 12.7a, 12.7b and 12.8 
Warning: Certain precautions must be followed when checking and 
servicing the battery. Hydrogen gas, which is highly flammable, is 
always present in the battery cells, so keep lighted tobacco and all 
other open flames and sparks away from the battery. The electrolyte 
inside the battery is actually dilute sulfuric acid, which will cause injury 
if splashed on your skin or in your eyes. It will also ruin clothes and 
painted surfaces. When removing the battery cables, always detach the 
negative cable first and hook it up last! 
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12.6a Battery terminal corrosion usually appears as light, 
fluffy powder 





12.6b Removing a cable from the battery post with a wrench - 
sometimes a pair of special battery pliers are required for this 

procedure if corrosion has caused deterioration of the nut hex 
(always remove the ground (-) cable first and hook it up last!) 


1 A routine preventive maintenance program for the battery in your 
vehicle is the only way to ensure quick and reliable starts. But before 
performing any battery maintenance, make sure that you have the 
proper equipment necessary to work safely around the battery (see 
illustration). oe 

2 _ There are also several precautions that should be taken whenever 
battery maintenance is performed. Before servicing the battery, always 
turn the engine and all accessories off and disconnect the cable from 
the negative terminal of the battery. 

3. The battery produces hydrogen gas, which is both flammable and 
explosive. Never create a spark, smoke or light a match around the 
battery. Always charge the battery in a ventilated area. 

4 Electrolyte contains poisonous and corrosive sulfuric acid. Do not 
allow it to get in your eyes, on your skin on your clothes. Never ingest 
it. Wear protective safety glasses when working near the battery. Keep 
children away from the battery. 

5S Note the external condition of the battery. If the positive terminal 
and cable clamp on your vehicle’s battery is equipped with a rubber 
protector, make sure that it’s not torn or damaged. It should com- 
pletely cover the terminal. Look for any corroded or loose connections, 
cracks in the case or cover or loose hold-down clamps. Also check the 
entire length of each cable for cracks and frayed conductors. 
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corrosion must be removed (the inside of 
the clamp is tapered to match the taper 
on the post, so don’t remove too 
much material) 


6 If corrosion, which looks like white, fluffy deposits (see illustra- 
tion) is evident, particularly around the terminals, the battery should be 
removed for cleaning. Loosen the cable clamp bolts with a wrench, 
being careful to remove the ground cable first, and slide them off the 
terminals (see illustration). Then disconnect the hold-down clamp bolt 
and nut, remove the clamp and lift the battery from the engine com- 
partment. 

7 Clean the cable clamps thoroughly with a battery brush or a ter- 
minal cleaner and a solution of warm water and baking soda (see illus- 
tration). Wash the terminals and the top of the battery case with the 
same solution but make sure that the solution doesn’t get into the bat- 
tery. When cleaning the cables, terminals and battery top, wear safety 
goggles and rubber gloves to prevent any solution from coming in con- 
tact with your eyes or hands. Wear old clothes too - even diluted, sul- 
furic acid splashed onto clothes will burn holes in them. If the terminals 
have been extensively corroded, clean them up with a terminal cleaner 
(see illustration). Thoroughly wash all cleaned areas with plain water. 
8 Make sure that the battery tray is in good condition and the hold- 
down nut and bolt are tight (see illustration). If the battery is removed 
from the tray, make sure no parts remain in the bottom of the tray 
when the battery is reinstalled. When reinstalling the hold-down clamp 
bolt or nut, do not overtighten it. 

9 ~~ Information on removing and installing the battery can be found in 
Chapter 5. Information on jump starting can be found at the front of 
this manual. For more detailed battery checking procedures, refer to 
the Haynes Automotive Electrical Manual. 


Cleaning 


10 Corrosion on the hold-down components, battery case and sur- 
rounding areas can be removed with a solution of water and baking 
soda. Thoroughly rinse all cleaned areas with plain water. 

11 Any metal parts of the vehicle damaged by corrosion should be 
covered with a zinc-based primer, then painted. 


Charging 

Warning: When batteries are being charged, hydrogen gas, which is 
very explosive and flammable, is produced. Do not smoke or allow 
open flames near a charging or a recently charged battery. Wear eye 
protection when near the battery during charging. Also, make sure the 
charger is unplugged before connecting or disconnecting the battery 
from the charger. 

12 Slow-rate charging is the best way to restore a battery that’s dis- 
charged to the point where it will not start the engine. It’s also a good 
way to maintain the battery charge in a vehicle that’s only driven a few 
miles between starts. Maintaining the battery charge is particularly 
important in the winter when the battery must work harder to start the 





12.7b Regardless of the type of tool used 
to clean the battery posts, a clean, shiny 
surface should be the result 
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12.8 Make sure the battery clamp nut and 
bolt (arrow) are tight 


engine and electrical accessories that drain the battery are in greater 
use. 

13 It’s best to use a one or two-amp battery charger (sometimes 
called a “trickle” charger). They are the safest and put the least strain 
on the battery. They are also the least expensive. For a faster charge, 
you can use a higher amperage charger, but don’t use one rated more 
than 1/10th the amp/hour rating of the battery. Rapid boost charges 
that claim to restore the power of the battery in one to two hours are 
hardest on the battery and can damage batteries not in good condi- 
tion. This type of charging should only be used in emergency situa- 
tions. 

14 The average time necessary to charge a battery should be listed 
in the instructions that come with the charger. As a general rule, a 
trickle charger will charge a battery in 12 to 16 hours. 


13 Drivebelt check, adjustment and replacement (every 
7500 miles or 6 months) 


Refer to illustrations 13.1, 13.3a, 13.36, 13.4, 13.5 and 13.6 


Check 


1 The alternator/water pump and power steering pump/air condi- 
tioning compressor drivebelts, are located at the front of the engine 
(see illustration). Because of their composition and the high stresses 





13.1 Drivebelts (arrows) stretch and deteriorate as they age and 
must be carefully inspected 
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TENSILE BREAK 


13.3a Here are some of the more common problems associated 
with drivebelts (check belts very carefully to prevent an 
untimely breakdown) 


to which they are subjected, drivebelts stretch and deteriorate as they 
get older. They must therefore be periodically inspected. The good 
condition and proper adjustment of the alternator/water pump drive- 
belt is especially critical because it effects the operation of the engine. 
2 Vehicles equipped with power steering and air conditioning have 
a second drivebelt dedicated to these accessories. This accessory 
drivebelt is mounted outboard of the alternator/water pump drivebelt 
on the crankshaft pulley. 

3 With the engine off, open the hood and locate the drivebelts. With 
a flashlight visually check the belts. Look for cracking, fraying, separa- 
tion, tears and glazing, which gives the belt a shiny appearance (see 
illustrations). Both sides of the belt should be inspected, which means 
you will have to twist the belt to check the underside. Use your fingers 
to feel the belt where you can’t see it. If any of the above conditions are 
evident, replace the belt (go to Step 8). 

4 To check the tension of each belt in accordance with factory 
specifications, apply moderate pressure (22 pounds) midway between 
the specified pulleys. Measure the deflection (see illustration) and 
compare your measurement to the specified drivebelt deflection for 
either a used or new belt. Note: A “used” belt is defined as any belt 
which has been operated more than five minutes on the engine; a 
“new” belt is one that has been used for less than five minutes. 


ACCEPTABLE jam 





Cracks Running Across 
"VW" Portions of Belt 





| ’ Missing 1 Two or More Adjacent 
Ribs 1/2" or longer 


UNACCEPTABLE , 





Cracks Running Parallel 
to "V" Portions of Belt 
13.3b Small cracks in the underside of a V-ribbed belt are 
acceptable - lengthwise cracks, or missing pieces that cause the 
belt to make noise, are cause for replacement 


“BELT 
DEFLECTION 


STRAIGHT ‘a, 
EDGE \ 


~~ 
if 


* a i ; * iif 
ft MAKE SURE RULER IS i, / 
PERPENDICULAR TO STRAIGHT EDGE | ke. 


13.4 Mensuring drivebelt deflection with a straightedge a ruler 





Adjustment 


5 If the alternator/water pump belt must be adjusted, loosen the 
alternator mounting bolt located under the alternator. Loosen the 
adjusting bolt on the top of the alternator and lever the alternator away 
from the engine to tension the belt (see illustration). Tighten the 
mounting and adjusting bolt. Measure the belt deflection in accor- 
dance with the above method. Repeat this step until the drivebelt is 
properly adjusted. 

6 Adjust the power steering pump belt by loosening the bolt and the 
locknut that secure the pump to the engine and the adjusting locknut 
under the pump. Adjust the belt tension by turning the adjusting bolt 
(see illustration). Tighten the adjusting locknut and the pump bolt and 
nut. Measure the belt deflection in accordance with the above method. 
Repeat this step until the drivebelt is properly adjusted. 

7 Vehicles that do not have power steering but are equipped with 
air conditioning have an idler pulley installed above the compressor. 
Loosen the idler pulley locknut and turn the adjusting bolt to tension 
the drivebelt. Tighten the locknut. Measure the belt deflection in accor- 
dance with the above method. Repeat this step until the drivebelt is 
properly adjusted. 


Replacement 


8 To replace a belt, follow the above procedures to loosen the 
drivebelt enough to slip the belt off the crankshaft pulley and remove it. 
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13.5 After Soaasie the Wicuniled bolt and ati Gaants bolt 
(arrows), lever the alternator away from the engine to tension 
the drivebelt 


If you are replacing the alternator/water pump belt, you will have to 
remove the power steering and/or air conditioning belt first because of 
the way they are arranged on the crankshaft pulley. Because of this 
and because belts tend to wear out more or less together, it is a good 
idea to replace both belts at the same time. Mark each belt and its 
appropriate pulley groove so the replacement belts can be installed in 
their proper positions. : 

9 Take the old belts to the parts store in order to make a direct 
comparison for length, width and design. 

10 After replacing the drivebelt, make sure that it fits properly. When 
installing a multi-ribbed belt, make sure that it is centered - it must not 
overlap either edge of the pulley. 

11. Adjust the drivebelt(s) in accordance with the procedure outlined 
above. 





14 Underhood hose check and replacement (every 7500 
miles or 6 months) 





Caution: Replacement of air conditioning hoses must be left to a 
dealer service department or air conditioning shop that has the equip- 
ment to depressurize the system safely. Never remove air conditioning 
components or hoses until the system has been depressurized. 


General 


1 High temperatures in the engine compartment can cause the 
deterioration of the rubber and plastic hoses used for engine, acces- 
sory and emission systems operation. Periodic inspection should be 
made for cracks, loose clamps, material hardening and leaks. 

2 Information specific to the cooling system hoses can be found in 
Section 15. 

3 Some, but not all, hoses are secured to the fittings with clamps. 
Where clamps are used, check to be sure they haven't lost their ten- 
sion, allowing the hose to leak. If clamps aren’t used, make sure the 
hose has not expanded and/or hardened where it slips over the fitting, 
allowing it to leak. 


Vacuum hoses 

4 It’s quite common for vacuum hoses, especially those in the 
emissions system, to be color coded or identified by colored stripes 
molded into them. Various systems require hoses with different wall 
thickness, collapse resistance and temperature resistance. When 
replacing hoses, be sure the new ones are made of the same material. 
5 Often the only effective way to check a hose is to remove it com- 
pletely from the vehicle. If more than one hose is removed, be sure to 
label the hoses and fittings to ensure correct installation. 

6 When checking vacuum hoses, be sure to include any plastic T- 
fittings in the check: Inspect the fittings for cracks and the hose where 
it fits over the fitting for distortion, which could cause leakage. 






CRANKSHAFT 
PULLEY 


13.6 After loosening the bolt and two locknuts (arrows) that 
secure the pump, turn the adjusting bolt to tension the drivebelt 
(vehicles with air conditioning that do not have power steering 
have an adjustable idler pulley to tension the drivebelt) 


7  Asmall piece of vacuum hose (1/4-inch inside diameter) can be 
used as a stethoscope to detect vacuum leaks. Hold one end of the 
hose to your ear and probe around vacuum hoses and fittings, listen- 
ing for the “hissing” sound characteristic of a vacuum leak. Warning: 
When probing with the vacuum hose stethoscope, be very careful not 
to come into contact with moving engine components such as the 
Crivebelts, cooling fan, etc. 


Fuel hose 


Warning: There are certain precautions which must be taken when 
inspecting or servicing fuel system components. Work in a well venti- 
lated area and do not allow open flames (cigarettes, appliance pilot 
lights, etc.) or bare light bulbs near the work area. Mop up any spills 


‘immediately and do not store fuel soaked rags where they could ignite. 


8 Check all rubber fuel lines for deterioration and chafing. Check 
especially for cracks in areas where the hose bends and just before fit- 
tings, such as where a hose attaches to the fuel filter. 

9 High quality fuel line, specifically designed for fuel injection sys- 
tems, must be used for fuel line replacement. Warning: Never use any- 
thing other than the proper fuel line for fuel line replacement. 

10 Spring-type clamps are commonly used on fuel lines. These 
clamps often lose their tension over a period of time, and can be 
“sprung” during removal. Replace all spring-type clamps with screw 
clamps whenever a hose is replaced. 


Metal lines 


11 Sections of metal line are often used for fuel line between the fuel 
pump and fuel injection unit. Check carefully to be sure the line has not 
been bent or crimped and that cracks have not started in the line. 

12 If asection of metal fuel line must be replaced, only seamless 
steel tubing should be used, since copper and aluminum tubing don’t 
have the strength necessary to withstand normal engine vibration. 

13 -Check the metal brake lines where they enter the master cylinder 
and brake proportioning unit (if used) for cracks in the lines or loose fit- 
tings. Any sign of brake fluid leakage calls for an immediate thorough 
inspection of the brake system. 





15 Cooling system check (every 7500 miles or 6 months) 





Refer to illustration 15.4 

1 Many major engine failures can be attributed to a faulty cooling 
system. If the vehicle is equipped with an automatic transaxle, the 
cooling system also cools the transaxle fluid and thus plays an impor- 
tant role in prolonging transaxle life. 

2 The cooling system should be checked with the engine cold. Do 
this before the vehicle is driven for the day or after the engine has been 
shut off for at least three hours. 

3 Remove the radiator cap by turning it to the left until it reaches a 
stop. If you hear a hissing sound (indicating there is still pressure in the 
system), wait until it stops. Now press down on the cap with the palm 
of your hand. and continue turning to the left until the cap can be 
removed. Thoroughly clean the cap, inside and out, with clean water. 
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Check for a chafed area that : 
could fail prematurely. 






Be 


Check for a soft area indicating 
the hose has deteriorated inside. 





Overtightening the clamp on a 
hardened hose wiil damage the 
hose and cause a a leak. 





Check each hose for swelling and 
oil-soaked ends. Cracks and breaks 
can be located by squeezing the hose. 





15.4 Hoses, like drivebelts, have a habit of failing at the worst 
possible time - to prevent the inconvenience of a blown radiator 
or heater hose, inspect them carefully as shown here 


sss sss 


Also clean the filler neck on the radiator. All traces of corrosion should 
be removed. The coolant inside the radiator should be relatively trans- 
parent. If it’s rust colored, the system should be drained and refilled 
(see Section 24). If the coolant level isn’t up to the top, add additional 
antifreeze/coolant mixture (see Section 4). 

4 Carefully check the large upper and lower radiator hoses along 
with the smaller diameter heater hoses which run from the engine to 
the firewall. Inspect each hose along its entire length, replacing any 
hose which is cracked, swollen or shows signs of deterioration. Cracks 
may become more apparent if the hose is squeezed (see illustration). 
Regardless of condition, it’s a good idea to replace hoses with new 
ones every two years. 

S Make sure that all hose connections are tight. A leak in the cool- 
ing system will usually show up as white or rust colored deposits on 
the areas adjoining the leak. If wire-type clamps are used at the ends 
of the hoses, it may be a good idea to replace them with more secure 
screw-type clamps. 

6 Use compressed air or a soft brush to remove bugs, leaves, etc. 
from the front of the radiator or air conditioning condenser. Be careful 
_ not to damage the delicate cooling fins or cut yourself on them. 

7 Every other inspection, or at the first indication of cooling system 
problems, have the cap and system pressure tested. If you don’t have 
a pressure tester, most gas stations and repair shops will do this for a 
minimal charge. 


16 Brake check (every 15,000 miles or 12 months) 


Note: For detailed photographs of the brake system, refer to Chapter 9. 


1 In addition to the specified intervals, the brakes should be 


inspected every time the wheels are removed or whenever a defect is 
suspected. Any of the following symptoms could indicate a potential 
brake system defect: The vehicle pulls to one side when the brake 
pedal is depressed; the brakes make squealing or dragging noises 
when applied; brake travel is excessive; the pedal pulsates: brake fluid 
leaks, usually onto the inside of the tire or wheel. 

2 _ The disc brake pads have built-in wear indicators which should 
make a high-pitched squealing or scraping noise when they are worn 
to the replacement point. When you hear this noise, replace the pads 
immediately or expensive damage to the discs can result. 

3. Loosen the wheel lug nuts. 

4 _ Raise the vehicle and place it securely on jackstands. 

S Remove the wheels (see Jacking and towing at the front of this 
book, or your owner’s manual, if necessary). 


Disc brakes 

Refer to illustration 16.6 

6 There are two pads - an outer and an inner - in each caliper. The 
pads are visible by looking at the top of the caliper (see illustration). 

7 — Check the pad thickness by measuring the pad lining. If the lining 
material is less than the thickness listed in this Chapter’s Specifica- 
tions, replace the pads. Note: Keep in mind that the lining material is 
riveted or bonded to a metal backing plate and the metal portion is not 
included in this measurement. 

8 If it is difficult to determine the exact thickness of the remaining 
pad material by the above method, or if you are at all concerned about 
the condition of the pads, remove the caliper(s), then remove the pads 
from the calipers for further inspection (see Chapter 9). 

9 Once the pads are removed from the calipers, clean them with 
brake cleaner and re-measure them with a small steel pocket ruler or a 
vernier caliper. 

10 Measure the disc thickness with a micrometer to make sure that it 
still has service life remaining. If any disc is thinner than the specified 
minimum thickness, replace it (see Chapter 9). Even if the disc has ser- 
vice life remaining, check its condition. Look for scoring, gouging and 
burned spots. If these conditions exist, remove the disc and have it 
resurfaced (see Chapter 9). 

11. Before installing the wheels, check all brake lines and hoses for 
damage, wear, deformation, cracks, corrosion, leakage, bends and 
twists, particularly in the vicinity of the rubber hoses at the calipers. 
Check the clamps for tightness and the connections for leakage. Make 
sure that all hoses and lines are clear of sharp edges, moving parts and 
the exhaust system. If any of the above conditions are noted, repair, 
reroute or replace the lines and/or fittings as necessary (see Chap- 
ter 9). 


Rear drum brakes 
Refer to illustrations 16.15 and 16.17 


- 12 To check the brake shoe lining thickness without removing the 


brake drums, remove the rubber plug from the backing plate and use a 
flashlight to inspect the linings. For a more ONG) brake inspection, 
follow the procedure below. 

13 Refer to Chapter 9 and remove the rear brake drums. 

14 Warning: Brake dust produced by lining wear and deposited on 


_ brake components contains asbestos, which is hazardous to your 


health. DO NOT blow it out with compressed air and DO NOT inhale it! 
DO NOT use gasoline or solvents to remove the dust. Brake system 
cleaner should be used to flush the dust into a drain pan. After the 
brake components are wiped clean with a damp rag, dispose of the . 
contaminated rag(s) and solvent in a covered and labeled container. Try 
to use non-asbestos replacement parts whenever possible. 

15 Note the thickness of the lining material on the rear brake shoes 
(see illustration) and look for signs of contamination by brake fluid 
and grease. If the lining material is within 1/16-inch of the recessed riv- 
ets or metal shoes, replace the brake shoes with new ones. The shoes 
should also be replaced if they are cracked, glazed (shiny lining sur- 
faces) or contaminated with brake fluid or grease. See Chapter 9 for 
the replacement procedure. 

16 Check the shoe return and hold-down springs and the adjusting 
mechanism to make sure they’re installed correctly and in good condi- 
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16.6 Place a steel ruler across the brake 
pads to determine the thickness of 
remaining pad material for both inner and 
outer pads 


tion. Deteriorated or distorted springs, if not replaced, could allow the 
linings to drag and wear prematurely. | 

17. Check the wheel cylinders for leakage by carefully peeling back 
the rubber boots (see illustration). If brake fluid is noted behind the 
boots, the wheel cylinders must be replaced (see Chapter 9). 

148 Check the drums for cracks, score marks, deep scratches and 
hard spots, which will appear as small discolored areas. If imperfec- 
tions cannot be removed with emery cloth, the drums must be resur- 
faced by an automotive machine shop (see Chapter 9 for more detailed 
information). 3 : 

19 Refer to Chapter 9 and install the brake drums. 

20 __ Install the wheels and lug nuts. 

21 Remove the jackstands and lower the vehicle. 

22 Tighten the wheel lug nuts to the torque listed in this Chapter’s 
Specifications. 


Brake booster check 


23 Sit in the driver’s seat and perform the following sequence of 
tests. 

24 With the brake fully depressed, start the engine - the pedal should 
move down a little when the engine starts. 

25 With the engine running, depress the brake pedal several times - 
the travel distance should not change. 

26 Depress the brake, stop the engine and hold the pedal in for 
about 30 seconds - the pedal should neither sink nor rise. 3 
27 Restart the engine, run it for about a minute and turn it off. Then 
firmly depress the brake several times - the pedal travel should 
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417.2a Remove the air intake duct and the cover bolts 





16.15 If the lining is bonded to the brake 
shoe, measure the lining thickness from 
the outer surface to the metal shoe, as 
shown here; if the lining is riveted to the 
shoe, measure from the lining outer — 

surface to the rivet head 





16.17 Carefully peel back the wheel 
cylinder boot and check for leaking fluid 
indicating that the cylinder must be 
replaced or rebuilt 


decrease with each application. 

28 If your brakes do not operate as described above when the pre- 
ceding tests are performed, the brake booster is either in need of 
repair or has failed. Refer to Chapter 9 for the removal procedure. 


Parking brake 3 


29 Slowly pull up on the parking brake and count the number o 
clicks you hear until the handle is up as far as it will go. The adjustment 
is correct if you hear the specified number of clicks. If you hear more or 
fewer Clicks, it’s time to adjust the parking brake (refer to Chapter 9). 
30 Analternative method of checking the parking brake is to park the 
vehicle on a steep hill with the parking brake set and the transaxle in 
Neutral. If the parking brake cannot prevent the vehicle from rolling, it 


- is in need of adjustment (see Chapter 9). 


eT 
17. Air filter replacement (every 15,000 miles or 12 
months) 


a 


Refer to illustrations 17.2a and 17.2b 

1. The air filter is located inside a housing in the left front corner of 
the engine compartment. 

2 To remove the air filter, loosen the intake air duct band and 
remove the duct/hose (see illustration). Remove the five bolts attach- 
ing the air cleaner cover the box, then lift the cover up and remove the 
air filter element (see illustration). 





17.2b Remove the cover and lift the element out 
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18.6a On the 1990 through 1994 
SOHC engines, transaxle oil level 
should be between the F and L points 





18.6b On the 1990 through 1994 
DOHC engine, transaxle oil level 
should be between the F and L points 





OIL LEVEL 





ABOUT No 
6mm 
{ 0.236 in } 





18.7 Oil level and fill plug - 1995 and later models 





3 Inspect the outer surface of the filter element. If it is dirty, replace 
it. If it is only moderately dusty, it can be reused by blowing it clean 
from the back to the front surface with compressed air. Because it is a 
pleated paper type filter, it cannot be washed or oiled. If it cannot be 
cleaned satisfactorily with compressed air, discard and replace it. 
While the cover is off, be careful not to drop anything down into the 
housing. Caution: Never drive the vehicle with the air cleaner removed. 
Excessive engine wear could result and backfiring could even cause a 
fire under the hood. 

4 Wipe out the inside of the air cleaner housing with a damp cloth. 
5 Place the new filter into the air cleaner housing, making sure it 
seats properly. 

6 Installation of the cover is the reverse of removal. 





18 Manual transaxle lubricant level check (every 15,000 
miles or 12 months) 





Refer to illustrations 18.6a, 18.6b and 18.7 

1 On 1990 through 1994 models the oil level is checked by remov- 
ing the speedometer cable and driven gear from the transaxle in the 
engine compartment. The speedometer cable and driven gear are 
located at the left rear of the engine compartment on the top of the 
transaxle. 

2 Park the vehicle on level ground and set the parking brake firmly. 
Turn the engine off. 

3 Disconnect the speedometer cable by turning the knurled nut 
securing it to the driven gear assembly. 





19.7 To check a balljoint for wear, raise the vehicle and support it 
on jackstands, place a 7-inch thick block of wood under the tire, 
block the wheel with chocks and lower the jack until there is 
about half a load on the coil spring - then move the lower arm up 
and down with a prybar to make sure there is no play in the 
balljoint (if there is, replace it) 


4 Remove the hex head bolt securing the driven gear assembly to 


the transaxle and slowly pull the driven gear assembly from the 
transaxle. 

5 ~ Wipe the driven gear clean and reinsert the assembly in the 
transaxle. 

6 Pull it out again. The oil level should be between L (Low) and F 
(Full) (see illustrations). 

7 On 1995 and later models the oil level is checked by removing the 
oil level and fill plug (see illustration). 

8 If the oil level is low, add oil until it is at the proper level. Warning: 
Do not overfill. 

9 On 1990 through 1994 models, inspect the O-ring seal on the 
driven gear. Replace it if it appears damaged, flattened or age hard- 
ened. Re-install the driven gear in the transaxle and tighten the retain- 
ing bolt to the torque listed in this Chapter’s Specifications. The re- 
install the speedometer cable. 

10 On 1995 and later models install the oil level and fill plug. Tighten 
the plug to the torque listed in this Chapter’s Specifications. 

11. Drive the vehicle a short distance, then check carefully for leaks. 





19 Steering and suspension check (every 15,000 miles or 
12 months) 


Refer to illustrations 19.7 and 19.8 
Note: For. detailed illustrations of the steering and sialic compo- 
nents, refer to Chapter 10. 


With the wheels on the ground 


1 With the vehicle stopped and the front wheels pointed straight 
ahead, rock the steering wheel gently back and forth. If freeplay is 
excessive , a front wheel bearing, main shaft yoke, intermediate shaft 
yoke, lower arm balljoint or steering system joint is worn or the steering 
gear is out of adjustment or broken. Refer to Chapter 10 for the appro- 
priate repair procedure. 

2 Other symptoms, such as excessive vehicle body movement over 
rough roads, swaying (leaning) around corners and binding as the 
steering wheel is turned, may indicate faulty steering and/or suspen- 
sion components. 


-8 Check the shock absorbers by pushing down and releasing the 


vehicle several times at each corner. If the vehicle does not come back 
to a level position within one or two bounces, the shocks/struts are 
worn and must be replaced. When bouncing the vehicle up and down, 
listen for squeaks and noises from the suspension components. Addi- 
tional information on suspension components can be found in Chap- 
ter 10. 


Under the vehicle 


4 _ Raise the vehicle with a floor jack and support it securely on jack- 
stands. See Jacking and towing at the front of this manual for the 
proper jacking points. 
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19.8 Push on the balljoint boot to check 
for damage 


5 — Check the tires for irregular wear patterns and proper inflation. 
See Section 5 in this Chapter for information regarding tire wear and 
Chapter 10 for the wheel bearing replacement procedures. 

6 Inspect the universal joint between the steering shaft and the 


steering gear housing. Check the steering gear housing for grease. 


leakage or oozing. Make sure that the dust seals and boots are not 
damaged and that the boot clamps are not loose. Check the steering 
linkage for looseness or damage. Check the tie-rod ends for excessive 
play. Look for loose bolts, broken or disconnected parts and deterio- 
rated rubber bushings on all suspension and steering components. 
While an assistant turns the steering wheel from side to side, check the 
steering components for free movement, chafing and binding. lf the 
steering components do not seem to be reacting with the movement of 
the steering wheel, try to determine where the slack is located. 

7 Check the balljoints for wear by placing a 7-inch thick wooden 
block under each tire. Lower the jack until there is about half a load on 
the coil spring. Make sure that the front wheels are in a straight forward 
position and block the wheel with chocks. Move each lower arm up 
and down with a pry bar (see illustration) to ensure that its balljoint 
has no play. If any balljoint does have play, replace it. See Chapter 10 
for the front balljoint replacement procedure. 

8 Inspect the balljoint boots for damage and leaking grease (see 
illustration). Replace the balljoints with new ones if they are damaged 
(see Chapter 10). 


ee 


20 Driveaxle boot check (every 15,000 miles or 12 
months) 


LY 
Refer to illustration 20.2 

4 The driveaxle boots are very important because they prevent dirt, 
water and foreign material from entering and damaging the constant 
velocity (CV) joints. Oil and grease can cause the boot material to dete- 
riorate prematurely, so it’s a good idea to wash the boots with soap 
and water. Because it constantly pivots back and forth following the 
steering action of the front hub, the outer CV boot wears out sooner 
and should be inspected regularly. 

2 Inspect the boots for tears and cracks as well as loose clamps 
(see illustration). If there is any evidence of cracks or leaking lubri- 
cant, they must be replaced as described in Chapter 8. 


il ee TE 
21 Fuel system check (every 30,000 miles or 24 months) 
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Refer to illustrations 21.2 and 21.5 | 

Warning: Certain precautions should be observed when inspecting or 
_ servicing the fuel system compenents. Work in a well ventilated area 
and do not allow open flames (cigarettes, appliance pilot lights, etc.) 
near the work area. Mop up spills immediately and do not store fuel 





20.2 Flex the driveaxle boots by hand to 
check for cracks and/or leaking grease 








21.2 Use a small screwdriver to carefully | 
pry out the old gasket - take care not to 
damage the cap 


soaked rags where they could ignite. It is a good idea to keep a dry 
chemical (Class B) fire extinguisher near the work area any time the fuel 
system is being serviced. | 

1 If you smell gasoline while driving or after the vehicle has been sit- 
ting in the sun, inspect the fuel system immediately. 

2 Remove the gas filler cap and inspect if for damage and corro- 
sion. The gasket should have an unbroken sealing imprint. If the gasket 
is damaged or corroded, remove it and install a new one (see illustra- 
tion). 

3 Inspect the fuel feed and return lines for cracks. Make sure that 
the threaded flare-nut type connectors which secure the metal fuel 
lines to the fuel injection system are tight. 

4 Since some components of the fuel system - the fuel tank and 
part of the fuel feed and return lines, for example - are underneath the 
vehicle, they can be inspected more easily with the vehicle raised on a 
hoist. If that’s not possible, raise the vehicle and support it securely on 
jackstands. 

5 With the vehicle raised and safely supported, inspect the gas tank 
and filler neck for punctures, cracks and other damage. The hose con- 
necting the filler neck to the tank is particularly critical. Sometimes this 
hose will leak because of loose clamps or deteriorated rubber (see 
illustration). These are problems a home mechanic can usually rectify. 
Warning: Do not, under any circumstances, try to repair a fuel tank 
(except rubber components). A welding torch or any open flame can 
easily cause fuel vapors inside the tank to explode. 

6 Carefully check all rubber hoses and metal lines leading away 
from the fuel tank. Check for loose connections, deteriorated hoses, 
crimped lines and other damage. Carefully inspect the lines from the 
tank to the fuel injection system. Repair or replace damaged sections 
as necessary (see Chapter 4). 


21.5 inspect the filler/tank connecting hose for cracks and make 
sure the clamps are tight 
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22.1 Tools required for changing spark plugs 


1 Spark plug socket - This will have special padding inside to 
protect the spark plug porcelain insulator 

2 _ Torque wrench - Although not mandatory, use of this tool is 
the best way to ensure that the plugs are tightened properly 

3 Ratchet - Standard hand tool to fit the plug socket 

4 Extension - Depending on model and accessories, you may 
need special extensions and universal joints to reach one or 
more of the plugs 

5 Spark plug gap gauge - This gauge for checking the gap 
comes in a variety of styles. Make sure the gap for your engine 
is included 


i 


22.4b To change the gap, bend the side electrode only, as 
indicated by the arrows, and be very careful not to crack or chip 
the porcelain insulator surrounding the center electrode 





22 Spark plug check and replacement (every 30,000 miles | 


or 24 months) 





Refer to illustrations 22.1, 22.4a and 22.4b 

1 Spark plug replacement requires a spark plug socket which fits 
onto a ratchet wrench. This socket is lined with a rubber grommet to 
protect the porcelain insulator of the spark plug and to hold the plug 
while you insert it into the spark plug hole. You will also need a wire- 
type feeler gauge to check and adjust the spark plug gap and a torque 
wrench to tighten the new plugs to the specified torque (see illustra- 
tion). : 

2 __ If you are replacing the plugs, purchase the new plugs, adjust 
them to the proper gap and then replace each plug one at a time. 
Note: When buying new spark plugs, it’s essential that you obtain the 
correct plugs for your specific vehicle. This information can be found in 
the Specitications Section at the beginning ot this Chapter, on the 
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22.4a Spark plug manufacturers recommend using a wire-type 
gauge when checking the gap - if the wire does not slide between 
the electrodes with a slight drag, adjustment is required 


——————!9- TWIST AND PULL 





22.6 When removing the spark plug wires, pull only on the boot 
and use a twisting/pulling motion 


Vehicle Emissions Control Information (VECI) label located on the 
underside of the hood or in the owner’s manual. If these sources spec- 
ify different plugs, purchase the spark plug type specified on the VECI 
label because that information is provided specifically for your engine. 
3 __ Inspect each of the new plugs for defects. If there are any signs of 
cracks in the porcelain insulator of a plug, don’t use it. 

4 Check the electrode gaps of the new plugs. Check the gap by 
inserting the wire gauge of the proper thickness between the elec- 
trodes at the tip of the plug (see illustration). The gap between the 
electrodes should be identical to that listed in this Chapter’s Specifica- 
tions or on the VECI label. If the gap is incorrect, use the notched 
adjuster on the feeler gauge body to bend the curved side electrode 
slightly (see illustration). 

5 If the side electrode is not exactly over the center electrode, use 
the notched adjuster to align them. Caution: /f the gap of a new plug 
must be adjusted, bend only the base of the ground electrode — do not 
touch the tip. 


Removal 


Refer to illustrations 22.6 and 22.8 

6 To prevent the possibility of mixing up spark plug wires, work on 
one spark plug at a time. Remove the wire and boot from one spark 
plug. Grasp the boot - not the cable - as shown, give it a half twisting 
motion and pull straight up (see illustration). 

7 If compressed air is available, blow any dirt or foreign material 
away from the spark plug area before proceeding (a common bicycle 
pump will also work). 

8 Remove the spark plug (see illustration). 

9 | Whether you are replacing the plugs at this time or intend to reuse 
the old plugs, compare each old spark plug with the chart on the inside 
back cover of this manual to determine the overall running condition of 
the engine. 


Chapter 1 Tune-up and routine maintenance 


1-23 





22.8 Use a spark plug socket with a long extension to unscrew 
the spark plug 


22.10b A length of 3/8-inch ID rubber hose will save time and 
prevent damaged threads when installing the spark plugs 


Installation 


Refer to illustrations 22.10a and 22.10b 

10 Prior to installation, it’s a good idea to coat the spark plug threads 
with anti-seize compound (see illustration). Caution: Do not get anti- 
seize on either the center or ground electrodes. Also, it’s often difficult 
to insert spark plugs into their holes without cross-threading them. To 
avoid this possibility, fit a short piece of 3/8-inch ID rubber hose over 
the end of the spark plug (see illustration). The flexible hose acts as a 
universal joint to help align the plug with the plug hole. Should the plug 
begin to cross-thread, the hose will slip on the spark plug, preventing 
thread damage. Tighten the plug to the torque listed in this Chapter’s 
Specifications. 

11. Attach the plug wire to the new spark plug, again using a twisting 
motion on the boot until it is firmly seated on the end of the spark plug. 


12 Follow the above procedure for the remaining spark plugs, © 


replacing them one at a time to prevent mixing up the spark plug wires. 





23 Spark plug wire, distributor cap and rotor check and 
replacement (every 30,000 miles or 24 months) 





Refer to illustrations 23.8, 23.11a, 23.11b, 23.12 and 23.13 

Note: On 1999 and later models, there is no conventional distributor. 
The Camshaft Position Sensor mounts where the distributor used to 
go, and the spark plugs are fired by two coil-packs that mount directly 
over the plugs on the valve cover. Ignition control of firing is performed 
by the PCM. Each coil-pack serves two cylinders, with one cylinder 
using a plug wire from the coil to the plug and the other cylinder having 
a direct boot from the bottom of the coil-pack to the plug. 








22.10a Apply a thin coat of anti-seize compound to the spark 
plug threads 


23.8 Pull only on the boot when removing ignition wires from the 
distributor 


1 The spark plug wires should be checked whenever new spark 
plugs are installed. 

2 Begin this procedure by making a visual check of the spark plug 
wires while the engine is running. In a darkened garage (make sure 
there is ventilation) start the engine and observe each plug wire. Be 
careful not to come into contact with any moving engine parts. If there 
is a break in the wire, you will see arcing or a small spark at the dam- 
aged area. If arcing is noticed, make a note to obtain new wires, then 
allow the engine to cool and check the distributor cap and rotor. 

3. The spark plug wires should be inspected one at a time to prevent 
mixing up the order, which is essential for proper engine operation. 
Each original plug wire should be numbered to help identify its loca- 
tion. If the number is illegible, a piece of tape can be marked with the 
correct number and wrapped around the plug wire. 

4 Disconnect the plug wire from the spark plug. A removal tool can 
be used for this purpose or you can grasp the rubber boot, twist the 
boot half a turn and pull the boot free. Do not pull on the wire itself. 

5 Check inside the boot for corrosion, which will look like a white 
crusty powder. 

6 Push the wire and boot back onto the end of the spark plug. It 
should fit tightly onto the end of the plug. If it doesn’t, remove the wire 
and use pliers to carefully crimp the metal connector inside the wire 
boot until the fit is snug. 

7 Using a clean rag, wipe the entire length of the wire to remove 
built-up dirt and grease. Once the wire is clean, check for burns, 
cracks and other damage. Do not bend the wire sharply, because the 
conductor might break. 

8 . Disconnect the wire from the distributor cap. Again, pull.only.on 
the boot (see Illustration). Check for currusion and a tight fit. Replace 
the wire in the distributor cap. 





23.11a Remove the two screws (arrows) and detach the 
distributor cap 








23.12 Check the rotor for damage, wear and corrosion (if in doubt 
about its condition, buy a new one) 


9 Inspect the remaining spark plug wires, making sure that each 
one is securely fastened at the distributor and spark plug when the 
check is complete. 

10 If new spark plug wires are required, purchase a set for your spe- 
cific engine model. Pre-cut wire sets with the boots already installed 
are available. Remove and replace the wires one at a time to avoid 
mix-ups in the firing order. : 

11. Detach the distributor cap by removing the two retaining screws 
(see illustration). Look inside it for cracks, carbon tracks and worn, 
burned or loose contacts (see illustration). 

12 Pull the rotor off the distributor shaft and examine it for cracks 
and carbon tracks (see illustration). Replace the cap and rotor if any 
damage or defects are noted. 

13 It is common practice to install a new cap and rotor whenever 
new spark plug wires are installed, but if you wish to continue using the 
old cap, check the resistance between the spark plug wires and the 
cap first (see illustration). If the indicated resistance is more than the 
maximum value listed in this Chapter’s Specifications, replace the cap 
and/or wires. 

14 When installing a new cap, remove the wires from the old cap one 
at a time and attach them to the new cap in the exact same location — 
do not simultaneously remove all the wires from the old cap or firing 
order mix-ups may occur. 





24 Cooling system servicing (draining, flushing and 
refilling) (every 30,000 miles or 24 months) 





Warning: Do not allow engine coolant (antifreeze) to come in contact 
with your skin or painted surfaces of the vehicle. Rinse off spills imme- 
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23.11b Inspect the distributor cap for carbon tracks, charred or 
eroded terminals and other damage (if in doubt about its 
condition, install a new one) 


diately with plenty of water. Antifreeze is highly toxic if ingested. Never 
leave antifreeze laying around in an open container or in puddles on the 
floor; children and pets are attracted by it’s sweet smell and may drink 
it. Check with local authorities about disposing of used antifreeze. 
Many communities have collection centers which will see that 
antifreeze is disposed of safely. 

1 Periodically, the cooling system should be drained, flushed and 
refilled to replenish the antifreeze mixture and prevent formation of rust 
and corrosion, which can impair the performance of the cooling sys- 
tem and cause engine damage. When the cooling system is serviced, 
all hoses and the radiator cap should be checked and replaced if nec- 
essary. 


Draining 

Refer to illustrations 24.4 and 24.5 

2 Apply the parking brake and block the wheels. If the vehicle has 
just been driven, wait several hours to allow the engine to cool down 
before beginning this procedure. 

3 Once the engine is completely cool, remove the radiator cap. 

4 Move a large container under the radiator drain to catch the 
coolant. Attach a 3/8-inch inner diameter hose to the drain fitting to 
direct the coolant into the container (some models are already 
equipped with a hose), then open the drain fitting (a pair of pliers may 
be required to turn it) (see illustration). — 

5 _ After the coolant stops flowing out of the radiator, move the con- 
tainer under the engine block drain plug (see illustration). Loosen the 
plug and allow the coolant in the block to drain. 

6 While the coolant is draining, check the condition of the radiator 
hoses, heater hoses and clamps (refer to Section 14 if necessary). 

7 Replace any damaged clamps or hoses (see Chapter 3). 


Flushing 


8 Once the system is completely drained, flush the radiator with 
fresh water from a garden hose until water runs clear at the drain. The 
flushing action of the water will remove sediments from the radiator but 
will not remove rust and scale from the engine and cooling tube sur- 


faces. 
9 These deposits can be removed by the chemical action of a 


cleaner. Follow the procedure outlined in the manufacturer’s instruc- 
tions. If the radiator is severely corroded, damaged or leaking, it should 
be removed (see Chapter 3) and taken to a radiator repair shop. 

10 Remove the overflow hose from the coolant recovery reservoir. 
Drain the reservoir and flush it with clean water, then reconnect the 
hose. 


Refilling 
11. Close and tighten the radiator drain. Install and tighten the block 
drain plug. 
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23.13 Measure the resistance value of the distributor cap and the 
spark plug wires - if it exceeds the specified maximum value, 
replace either the cap, or the wires, or both 


12 Place the heater temperature control in the maximum heat posi- 
tion. 

13 Slowly add new coolant (a 50/50 mixture of water and antifreeze) 
to the radiator until it’s full. Add coolant to the reservoir up to the lower 
mark. 

14 Leave the radiator cap off and run the engine in a well-ventilated 
area until the thermostat opens (coolant will begin flowing through the 
radiator and the upper radiator hose will become hot). 

15 Turn the engine off and let it cool. Add more coolant mixture to 
bring the level back up to the lip on the radiator filler neck. 

16 Squeeze the upper radiator hose to expel air, then add more 
coolant mixture if necessary. Replace the radiator cap. 

17 Start the engine, allow it to reach normal operating temperature 
and check for leaks. 





25 Evaporative emissions control system check (every 
30,000 miles or 24 months) 





Refer to illustration 25.2 


1 The function of the evaporative emissions control system is to 
draw fuel vapors from the gas tank and fuel system, store them in a 
charcoal canister and then burn them during normal engine operation. 
2 The most common symptom of a fault in the evaporative emis- 





24.5 After draining the radiator, be sure to fully drain the cooling 
system by removing the block drain plug (arrow) located on the 
side of the engine block : 





24.4 On most models you will have to remove a cover for access 

to the radiator drain fitting located at the bottom of the radiator - 

before opening the valve, push a short section of 3/8-inch ID hose 
onto the plastic fitting to prevent the coolant from splashing 


sions system is a strong fuel odor in the engine compartment. If a fuel 
odor is detected, inspect the charcoal canister, located at the front of 
the engine compartment. Check the canister and all hoses for damage 
and deterioration (see illustration). 

3 The evaporative emissions control system is explained in more 
detail in Chapter 6. 





26 Exhaust system check (every 30,000 miles or 24 
months) 





Refer to illustration 26.4 

1. With the engine cold (at least three hours after the vehicle has 
been driven), check the complete exhaust system from its starting 
point at the engine to the end of the tailpipe. This should be done on a 
hoist where unrestricted access is available. 

2 Check the pipes and connections for evidence of leaks, severe 
corrosion or damage. Make sure that all brackets and hangers are in 
good condition and tight. 

3 At the same time, inspect the underside of the body for holes, 
corrosion, open seams, etc. which may allow exhaust gases to enter 
the passenger compartment. Seal all body openings with silicone or 
body putty. 

4 Rattles and other noises can often be traced to the exhaust sys- 





25.2 Check the evaporative emissions control canister for 
damage and the hose connections for cracks and 
damage (arrows) 
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26.4 Be sure to check each exhaust system component rubber 
hanger (arrows) for damage 


27.6 Remove the transaxle drain plug 





27.9 Pry the pan free and let it hang down so the fluid can drain 


tem, especially the mounts and hangers. Try to move the pipes, muffler 
and catalytic converter. If the components can come in contact with 
the body or suspension parts, secure the exhaust system with new 
mounts (see illustration). 

5 Check the running condition of the engine by inspecting inside 
the end of the tailpipe. The exhaust deposits here are an indication of 
engine state-of-tune. If the pipe is black and sooty or coated with white 
deposits, the engine is in need of a tune-up, including a thorough fuel 
system inspection. 





27 Automatic transaxle fluid and filter change (every 
30,000 miles or 24 months) 





Refer to illustrations 27.6, 27.9, 27.11, 27.13 

1 At the specified time intervals, the automatic transaxle fluid 
should be drained and replaced. 

2 _ Before beginning work, purchase the specified transmission fluid 
(see Recommended fluids and lubricants at the front of this Chapter). 
3 Other tools necessary for this job include jackstands to support 
the vehicle in a raised position, wrenches, drain pan capable of holding 
at least eight quarts, newspapers and clean rags. 

4 __ The fluid should be drained immediately after the vehicle has 
been driven. Hot fluid is more effective than cold fluid at removing built 
up sediment. Warning: Fluid temperature can exceed 350-degrees F in 
a hot transaxle. Wear protective gloves. 

5 After the vehicle has been driven to warm up the fluid, raise it and 


27.11 Remove the filter bolts and lower the filter (be careful, there 
will be some residual fluid) 


support it securely on jackstands. 

6 _ Position a drain pan under the transaxle drain plug and remove 
the plug (see illustration). Allow the oil to completely drain, then re- 
install the plug and tighten it to the torque listed in this Chapter’s 
Specifications. 

7 Move the drain pan under the transaxle pan and remove the rear 
and side pan mounting bolts. 

8 Loosen the front pan bolts approximately four turns. 

9 Carefully pry the transmission pan loose with a screwdriver, 
allowing the fluid to drain (see illustration). Once the fluid has drained, 
remove the remaining bolts and lower the pan. 

10 Remove the remaining bolts, pan and gasket. Carefully clean the 
gasket surface of the transmission to remove all traces of the old gas- 
ket and sealant. 

11 Remove the oil strainer/filter retaining bolts and lower the filter 
from the transaxle (see illustration). Be careful when lowering the filter 
as it contains residual fluid. 

12 Place the new filter in position, and install the bolts. Tighten the 
bolts to the torque listed in this Chapter’s Specifications. 

13 Carefully clean the gasket surfaces of the fluid pan, removing all 
traces of old gasket material. Wash the pan in clean solvent and dry it 
with compressed air. Be sure to clean the metal filings from the magnet 
(see illustration). 

14 Install a new gasket, place the fluid pan in position and install the 
bolts in their original positions. Tighten the bolts to the torque listed in 
this Ghapter’s Spccifications. 

15 Lower the vehicle. 

16 With the engine off, add new fluid to the transaxle through the 





27.13 Wash the pan in clean solvent and remove metal filings 
| from the magnet (arrow) 


dipstick tube (see Recommended fluids and lubricants for the recom- 
mended fluid type and capacity). Use a funnel to prevent spills. It is 
best to add alittle fluid at a time, continually checking the level with the 
dipstick (see Section 9). Allow the fluid time to drain into the pan. 

17 Start the engine and shift the selector into all positions from P 
through L, then shift into P and apply the parking brake. 

148 With the engine idling, check the fluid level. Add fluid up to the 
Cool level on the dipstick. 


a 


28 Manual transaxle lubricant change (every 30,000 miles 
or 24 months) 


a 


1 At the specified time intervals, the manual transaxle lubricant 
should be drained and replaced. 

2 Before beginning work, purchase the specified lubricant (see 
Recommended fluids and lubricants at the front of this Chapter) and a 
new drain plug washer/seal. 

3 Other tools necessary for this job include jackstands to support 
the vehicle in a raised position, wrenches, drain pan capable of holding 
at least four quarts, newspapers and clean rags. 

4 The oil should be drained immediately after the vehicle has been 
driven. Hot oil is more effective than cold oil at removing built up sedi- 
ment. Warning: Oi! temperature can exceed 350-degrees F in a-hot 
transaxle. Wear protective gloves. : 

5 _ After the vehicle has been driven to warm up the oil, disconnect 
the speedometer cable and remove the speedometer driven gear 
assembly. 

6 — Raise the vehicle and support it securely on jackstands. Make 
sure it is safely supported and as level as possible. | 

7 Move the necessary equipment under the vehicle, being careful 
not to touch any of the hot exhaust components. 

8 Place the drain pan under the transaxle drain plug and loosen the 
drain plug. 


9 Carefully unscrew the drain plug and washer with your fingers. Be - 


careful not to burn yourself on the oil. 

40 Allow the oil to drain completely. Clean the drain plug then rein- 
stall it with a new washer. Tighten the drain plug to the torque listed in 
this Chapter’s Specifications. 

11. Lower the vehicle. : : 

42 With the engine off, add new oil to the transaxle through the 
speedometer driven gear case hole (see Recommended fluids and 
lubricants at the front of this Chapter for oil type and transaxle capac- 
ity). Use a funnel to prevent spills. lt is best to add a little oil at a time, 
continually checking the level (see Section 18). 

13 Install the speedometer driven gear assembly and reconnect the 
speedometer cable. 
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asp the hose securely and pull the PCV valve 
out of the cover 





29.2 Gr 
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29.4 To check the PVC vaive, first attach a clean section of hose 
to the cylinder head side of the valve and blow through it - air 
should pass through easily - then blow through the intake 
manifold side of the valve and verify that air passes through 
with difficulty 


a 


29 Positive Crankcase Ventilation (PCV) valve and hose 
check and replacement (every 30,000 miles or 24 
months) 


eee re 


Refer to illustrations 29.2 and 29.4 


4 The PCV valve and hose is located in the valve cover. 

2 Pull the PCV valve from the cover (see illustration). 

3. With the engine idling at normal operating temperature, place 
your finger over the end of the valve. If there’s no vacuum at the valve, 
check for a plugged hose or valve. Replace any plugged or deterio- 
rated hoses. : 

4 Turn off the engine. Remove the PCV valve from the hose. Con- 
nect a clean piece of hose and blow through the valve from the valve 
cover (cylinder head) end. If air will not pass through the valve in this 
direction, replace it with a new one (see illustration). 

5 When purchasing a replacement PCV valve, make sure it’s for 
your particular vehicle and engine size. Compare the old valve with the 
now one to make sure they’re the same. 


Se ey. 









30.4 Disconnect the fuel hoses and remove the filter and bracket 


30 Fuel filter replacement (every 60,000 miles or 48 
months) 


OO 


Refer to illustration 30.4 

1 Disconnect the negative battery cable. 

2 The canister filter is mounted in a bracket on the firewall near the 
brake master cylinder. 

3 Remove any components that would interfere with access to the 
top of the filter. 

4 Disconnect the fuel hoses from the fuel filter (see illustration). 

5 Remove the bracket bolt(s) from the firewall and remove the old 
filter and the filter support bracket assembly. 

6 Note that the inlet and outlet pipes are clearly labeled on their 
respective ends. Make sure the new filter is installed so that it’s facing 
the proper direction as noted above. When correctly installed, the filter 
should be installed so that the outlet pipe faces up and the inlet pipe 
faces down. 

7 Installation is the reverse of the removal procedure. 


31 Valve Clearance check and adjustment (DOHC 
engines only) (every 60,000 miles) 


4 With the exception of DOHC engines, all Mazda 323 and Protege 
engines are equipped with hydraulic lash adjusters that automatically 
maintain the correct valve clearance and adjustment is not required. 
The 1995 and later 1.5L DOHC, and subsequent 1.6L and 1.8L DOHC 
engines use a tappet and an adjustment shim between the camshaft 
and the valve, and valve clearance is adjusted by changing the shim 
thickness. 


Check 


Refer to illustrations 31.4a and 31.4b 

2 Remove the valve/camshaft cover (see Chapter 2, Part A) 

3 With the engine in a cold condition, measure the valve clearance 
as follows. 

4. Turn the crankshaft clockwise So that the No. 1 piston is at TDC 
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31.4a Measure valve clearance by inserting a feeler gage 
between the camshaft lobe and valve tappet 





31.4b Valve clearance measurement positions 





of the compression stroke. Measure the valve clearance at the “A” 
positions (see illustrations). 

5 Compare the measured clearance to that listed in this Chapter’s 
Specifications. If the clearance exceeds specifications the adjustment 
shim will have to be replaced. 

6 Turn the crankshaft 360 degrees clockwise so that the No. 4 pis- 
ton is at TDC of the compression stroke. Measure the valve clearance 
at the “B” positions. 

7 Again, if the clearance exceeds specifications the adjustment 
shim will have to be replaced. , 


Adjustment 


8 Valve adjustment requires numerous special fixtures and tools 
and for this reason it is strongly recommended that you take the vehi- 
cle to your dealer’s service department to ensure that this critical job is 
performed correctly. 
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VIN code X (1995 through 1998) ......... cesses essdeedeuacteevsdanee ee Z5 1.5L DOHC: 
VIN Code 6 (1993 And 1994)........ccssesecsssecesesseessesesessesesesseees beeen BP 1.8L Double Overhead Camshaft (DOHC) 
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VIN code 3 (1997 And 1998)..........ccccssssssssssssessssssesecceuseesseeeesseeeeesanere BP 1.8L Double Overhead Camshaft (DOHC) 
VIN code 1 or 3 (1999 and later) .................000 eussvauesaustet atassaseaugaeecbs FP 1.8L Double Overhead Camshaft (DOHC) 
VIN code 2 (1999 and later)............. Niabe#hiieas susebsteasestayedtasenth sacvaestuuesee ZM 1.6L Double Overhead Camshaft (DOHC) 
_ Timing belt - 

_ Tensioner spring free length a | 
1.6L SOHC and 1.8L SOHC.............cc:cceee eee eres fees 2.31 inches 
1.5L DOHC.......... cobcctdecdatven lt ete duvaeiserceeee pineteaal icrssuaesentanes agent eetaeecds 2.80 inches 
ABU ADOWG i yucvcsscbvcdlceceet enol tadeauaeearethdessenctokveasucten Wraseuasaereutiaacea 2.33 inches 

Timing belt deflection : | | 
1.6L SOHC and 1.8L SOHC.......c:.ccccssssessedssersssesesssesseseseesees washedenec de 0.43 to 0.51 inches. 
WONG ee srs a oot cs fast as xanestoualrantouew curs toubaie wane veteteedne loaisustanauacewaht ce 0.28 to 0.35 inches © 
AOL DOIG aarivcventavecters icc usccsuruacuta tere tarees vielass batteiwemninaent taieniomaviasiae: 0.36 to 0.45 inches 





1999 and later 


[0000 


= : : 1.6L engine 
_ 1999 and later — 
1.8L engine See i. , 
. | Note: /gnition coils are directly 


_ Cylinder numbering and coil-pack terminal locations © 


over the spark plugs on cylinders 
2-and 4. Wires connect cylinders — 
1 and 3 to their respective coils. 


1998 and earlier 





61015-Spece HAYNES] 


Cylinder location and distributor rotation | 
_ The blackened terminal shownon the = 
distributor cap indicates the Number 

One spark plug wire position | 











Camshaft . 
1.6L SOHC 


Lobe height - intake and exhaust 


_ Journal diameter 


‘Front and rear journals... , 
Center journals... ei dusSeneueetpitzatecesatneredten eaaess 
Out- of-round limit:......... eielepinsteeseceueeae eye eo 


"'Endplay .. sen veeeseeenenenneenecscnnapeneanentepenetegeneananes - 


1.8L SOHC © 
* Lobe’height 


UTA osc soseese ee 


~ Journal diameter. _ 


Front and rear journals... 
_ Center journals... eee ce i 
-Out-of-round LIM esssesseterseessseesstesseereneenanennaeen 
Sr sg Stiues eine eee 


4.5L and 1.6L DOHC 


. Lobe height - intake and ¢ exhaust. 
_ Journal diameter .. csseneaeeeeeenunntnananacacenenenesenegeatenens 


~ Endplay ... onesies: ee eeres teen eon eeennde ats 


“eneene 


Lobe height, through 1998 — | 
HALAR GC  astanioewsons ap asantteten stan serene srcereswans 


Intake ..... ote re iaeuest ieaestrics 


Endolay 25s Fen ete ere Nene ns ne 
Lifter-to-bore CIGANANCE tones fuente oa 


| Oil pump 


Driven rotor-to-pump housing clearance. 

Outer rotor-to-body clearance 
Rotor set-to-oil pump housing (side clearance) 
_ Oil pump relief valve spring free length 


| Rocker arm and shaft (SOHC) 


1.6L SOHC 


Outside diameter... :.essesecseeceessesstessesseeen 
Oil CICAFANCE.....sesssseecscsnsseeeecsssteesennseeen See ee 


~ 1.8L SOHC 


oe ssiae? Se ee 
Ol ClearanCe 5c tei ieee hee ei eect 


Rocker arm inside diameter 


Valve clearance | 


4 6L and 1.8L SOHC, 1996 and, earlier 1 BL DOHC 


ee .5L and 1 BL DOHC | 


‘) Torqué specifications fe | 
Camshaft bearing cap bolts (1 5L and 1 BL DOHC)... 
Camshaft idler pulley bolts = ee 

1.6L and 1.8L SOHC............0.. a sead eacieeeotte ipa eese da aeenee: are Genera an 
«Web ANG TBE DOUG vivccecitattiuecenunstsessscenteteceeveaielteea) 
Camshaft seal plate bolts (1.5L and 1.8L DOHC) 


WERE RHRE DARTH ETE ST TT RH NDAD SERRE SR EARTH TASHT KR EERAE REE ROKER a 
Sill tee 
Suet enset etree eeesa eee eR 


SeeesGeameacennarezeesaneennneae 
seceWeccsnsecussanseasaneugasean 
seeurasensasaceucaserensnanbense 
Bee ceaRee esse ee esata 
enn weesnenressenanaaseneananane 


Se eeerseresnserateseraeseetansese 
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. 1.71 02 inches minimum” 


1.7098 inches minimum. 
0.002 inch maximum 
0.006 inch maximum 


0.008 inch maximum 


“4.4092 inches minimum 


1.4202 inches minimum 


1.7102 inches minimum 
1.7096 inches minimum 


0.002 inch maximum 


0.006 inch maximum 


0.008 inch maximum. 


1.6024 inches minimum 


1.0201 inches minimum 


~ 0.0012 inches maximum 
__ 0.0033 inches maximum 
a 0. 0079 inches maximum 


1.728 inches minimum _ 
1.740 inches minimum 


1.736 inches minimum 
1.760 inches minimum 
0.006 inch maximum 
0.0012 inch maximum 
0.008 inch maximum 


: 0.0071 maximum 


~ 0.0078 inch maximum 


0.087 inch maximum 
0.0055 inch maximum 
1.791 inches minimum 


0.7070 inch minimum . 
0.004 inch maximum 
0.7097 inch maximum 


0.7464 inch minimum. 
0.004 inch maximum 


0. 7491 inch maximum 
sO. 7493. no maximum 


‘zero lash (hydraulic non-adjustable) 


0.010 to 0.012 inch (cold) 


0.008 to 0.009 inch (cold) 
0.012 to 0.013 inch (cold) 


. Ft-Ibs (unless otherwise indicated) 
~100 to 125 in-Ibs © 


14 to 19 
27 to 38 


: 69 to 95 in-lbs 
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| ro aee specifications 





Crankshaft sprocket bolt... oe = Saeeetr S ad : 

Cylinder Headbolts.. oo Seo Se eg Eee us : 
“4.6L and 4.8L SOHC, and 1 BL DOHC trough 1998). Gree Sayles 
1.5L DOHC, and all engines from 1999 ¢ on: ota me Bec 

foe, Step Ticciecas Fre ey omc cer re a ee 


End plate atime oe rr . 


Engine mount bolts/nuts, - | sp Olivat feces PERE 
No. 1 engine mount bracket bolts t to engine. ae tien ee ee 
» No.1 engine rubber mount through-bolt . Gee meron cen trgiee 
No. 1 engine mount to crossmember nut . picid lacreocesel decscucaep sat ye: 
No. 2 engine mount bracket bolts to CNGiNC...i.sc:cciseeesesseessesetelestesees 
"No. 2 engine mount bracket to crossmember - pe ne 

~ No. 3 engine mount bracket to CNGiN@.....i.. ect eeeeesseteeseeeseeeeeneee: 
No. 3 engine mount bracket small DOItS ..........cssssccsseessecesseessneessneeen 





~ No. 3 engine mount bracket nuts.........sesecseesseseeeeneen oe, eee 


No. 3 engine mount brackets large bolt:.............4-. ngtetuatae astae tees: 
No. 4 left (driver’s side) engine/transaxle | | 
‘bracket-to-transaxle Nuts ....ccccssseseeeeeeeee re eeisidettee ands 
_. No. 4 left (driver’s side) engine/transaxle Bees” 
* pracket-to-frarrie Dots .......cccsciessssccesssetencusvenzinesssancvdencndndelaensnes 
_ Exhaust manifold bolts/nuts © ax ie tenet oe. 
4.6l- dnd 1.8L: SOHC xx aesieawkicehiat Hey are tr ROR: 
1.5L DOHC, 1.6L DOHC and 1 BL DOHC a 
TMPOUGK, 1998 scsi tcsedtec teecenleacs Brsoeiacircenastecee Leadatieeie 


1999 and later ........... lek ena a ry Ree a 


Exhaust manifold heat shield bottsnuts... eects Pee saa uatedeeesiie eee ete 


Exhaust pipe bracket bolts......... dveesedanstanenseneaseentnereesanaees Stun iehdel te sevwducs - 


Flywheel cover bolts ee 
1.6L and 1.8L SOHC........ Cate aate doe desea epee ee te ere eran 
1.5L and 1.8L DOHC siticsscsentencecttecieiees Re ere er oe Pitch Gained 

Flywheel/driveplate DONS casein ees eRe eel A cacdettoaeaaute eae Soe eee mere 


~~ Intake manifold bolts .............: ee Tn Cee ee Tne See 


Oil pan Main Bearing Support Plate (MBSP) bolts fore eer a encaysel a doe oe 
Oil Pan Stiffener bolts models with separate oil i scah cus apnea eae: 
Oil PAN DOS... esses eeeeneeeteneees ee ee austeetiedh consneats eeesueeets 
Oil. puMD bolts ......ciccseceeeeeeeeees ee een sot scene itteaetentace raided tuand 
Oil pump strainer ............0e sveesseeennenennssenane eee wacbacertes aiietas gene 
_ ROP COVEr SCFEWS........ccesccesessesrreteeceeses tueedeattiick Surat hides eens: 
_ Rocker-arm:shaft bolts ( .6L and 1 ‘BL a ae eas rere hiluigenseeeae et 

Tensioner pulley bolt - | : 


Aa BURG 1 BGOHG. A det ahie latencies te Aco, eed, 


4.5L and4,.8L DOHC ...icccccsecesseisivssvasesseets otras ee lees erase 
_ Timing belt idler pulley bolts. | tlie ae ! 
1.6L:and 1.8L: SOHG o.araiaisisandiiccuh ete 
1.5L DOHC, 1.6L DOHC, and 1.8L DOHC Hie i adaeaes cena 
Timing belt cover bolts ...........00 ssiceabscd tS Set ye dvelistinn uch tae tea ased: Pee 
Valve cover bolts 3 : Chee 


"1.6L and 1.8L SOHC..... “oe ene bf eel acne 


| Screws on.top Of valve COVEF ...ssssess ee eer eres 
WATOFr DUEID: DUNGY cc swavertcedercawerscesctehcapscsiemeaiaeh a euodeewteded veces OO: eee & 





1 Gonerai information 





This Part of Cheeier 2 | is daveiea to in-vehicle repair. procedures 
for all engines. All information concerning engine removal and installa- 
tion and engine block and cylinder head overhaul can be found | in Part 
B of this Chapter. 

~ The following repair srocedurés are based on. the seston that 


the engine is installed in the vehicle. If the engine has been removed | 


_ 71 to 76 


Ft-Ibs (unless otherwise indicated) 
36 to 45 © 

69 to 95 in-lbs_ 

109 to 152 in-Ibs 

116 to 123° 


56 to 60 ea 


42- 16 | : tan. oe ee 
_Tighten-an additional 85 to 95 dedieas es 
. Tighten an eoenenale 85 to 95 ease ier ‘ 


69° to 95 in- — 


50 to 68 

48to65 
50to65 

28 to38- 
28to 38. 

95 to // 

14to16 
691083 = 
50'to' 6B 9" 


50 to 68 . 


32 10.44 ae 


IWATE mee 


281034 


14t021- 


69 to 95 in-lbs oe eee 
STO 5B 16 Pe ae 


27 to 38 


48 to 65 


14to 19 © 

12 to 15 7 
69to95in-lIbs. 
1410.19... 2. 
69 to 95 in-Ibs.__ 

69 to 95 in-Ibs 

16 to rag ree 


141019 


2810388 


14 to 19. 


28 to 38 


70 to 95 in- ‘lbs | 


43 to 78 i in- -Ibs ane 
61 to 95 i in- ‘Ibs. 


69 to 95 in-lbs__ 
43 to. 78 in-Ibs. Hemet ete | 
70 to.95 in-Ibs agua 


_ .from the vehicle. and iolintedc ona stand, many, of the Steps outlined 


in this. Part. of Chapter. 2 will not apply. - | 
The Specifications included in this Part of Chapter 2 apply only to 
the procedures.contained in this Part. Part B of Chapter 2 contains the 
specince one: npCOSE AY: for. eflngier head and. enging. block. rebuild- 
ing... | 
Caution: if the siered in your vehicle | is équiaped with an ‘anti- theft 
system, make sure you have the correct activation code. before discon- 
necting. the battery in any of the following procedures. . 
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2 Repair operations possible with the engine in the 
vehicle 

<n thneintasoseeintisounanibsinadnasins-mripiasnnig aot wy OF HE 


Many major repair operations can be accomplished without 
removing the engine from the vehicle. 

Clean the engine compartment and the exterior of the engine with 
some type of degreaser before any work is done. It will make the job 
easier and help keep dirt out of the internal areas of the engine. 

Depending on the components involved, it may be helpful to 
remove the hood to improve access to the engine as repairs are per- 
formed (refer to Chapter 11 if necessary). Cover the fenders to prevent 
damage to the paint. Special pads are available, but a substitute such 
as a thick bedspread or blanket will also work. 

lf vacuum, exhaust, oil or coolant leaks develop, indicating a need 
for gasket or seal replacement, the repairs can generally be made with 
the engine in the vehicle. The intake and exhaust manifold gaskets, oil 
pan gasket, crankshaft oil seals and cylinder head gasket are all 
accessible with the engine in place. 

Exterior engine components, such as the intake and exhaust 
manifolds, the oil pan, the oil pump, the water pump, the starter motor, 
the alternator, the distributor and the fuel system components can be 
removed for repair with the engine in place. 

Since the cylinder head can be removed without pulling the 
engine, camshaft and valve component servicing can also be accom- 
plished with the engine in the vehicle. Replacement of the timing belt 
and sprockets is also possible with the engine in the vehicle. 

In extreme cases caused by a lack of necessary equipment, 
repair or replacement of piston rings, pistons, connecting rods and rod 
_ bearings is possible with the engine in the vehicle. However, this prac- 
tice is not recommended because of the engine cleaning and other 
preparation work, such as driveshaft , steering, stabilizer bar, engine 
mount members that may require partial disassembly or removal for 
access to the engine. 


<select Saad eaal ico 
3 Top Dead Center (TDC) - locating 





Refer to illustration 3.8 | 

Note: The following procedure is based on the assumption that the dis- 
tributor is correctly installed. If you are trying to locate TDC to install the 
distributor correctly, piston position must be determined by feeling for 
compression at the number one spark plug hole, then aligning the igni- 
tion timing marks as described in Step 8. 

1 Top Dead Center (TDC) is the highest point in the cylinder that 
each piston reaches traveling up-and-down as the crankshaft turns. 
Each piston reaches TDC on the compression stroke and again on the 
exhaust stroke, but TDC generally refers to piston position on the com- 
pression stroke. 

2 Positioning the piston(s) at TDC is an essential part of many pro- 
cedures such as camshaft and timing belt/sprocket removal and dis- 
tributor removal. 

3 Before beginning this procedure, be sure to place the transmis- 
sion in Neutral and apply the parking brake or block the rear wheels. 
Also, disable the ignition system by detaching the primary (low voltage) 
wires from the coil (see Chapter 5). Remove the spark plugs (see 
Chapter 1). 

4 — Inorder to bring any piston to TDC, the crankshaft must be turned 
using one of the methods outlined below. When looking at the front of 
the engine, normal crankshaft rotation is clockwise. 

a) The preferred method is to turn the crankshaft with a socket and 
ratchet attached to the bolt threaded into the front of the 
crankshaft. 

b) A remote starter switch, which may save some time, can also be 
used. Follow the instructions included with the switch. Once the 
piston is close to TDC, use a socket and ratchet as described in 
the previous paragraph. 

c) If an assistant is available to turn the ignition switch to the Start 
position in short bursts, you can get the piston close to TDC with- 
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3.8 To bring the number one piston to TDC, align the timing notch 
on the edge of the crankshaft pulley with the T-degree mark 


out a remote starter switch. Make sure your assistant is out of the 
vehicle, away from the ignition switch, then use a socket and 
ratchet as described in Paragraph a) to complete the procedure. 


5S Note the position of the terminal for the number one spark plug 
wire on the distributor cap. If the terminal is not marked, follow the plug 
wire from the number one cylinder spark plug to the Cap. 

6 Use a felt-tip pen or chalk to make a mark on the distributor body 
and the cap - directly at the terminal. 

7 Detach the cap from the distributor and set it aside (see Chapter 1 
if necessary). 

8 Turn the crankshaft (see Step 3 above) until the notch in the 
crankshaft sprocket is aligned with the T on the timing plate (located at 
the front of the engine) (see illustration). ; 

9 Look at the distributor rotor - it should be pointing directly at the 
mark you made on the distributor body. 

10 ‘If the rotor is 180-degrees off, the number one piston is at TDC on 
the exhaust stroke. 

11. To get the piston to TDC on the compression stroke, turn the 
crankshaft one complete turn (860-degrees) clockwise. The rotor 
should now be pointing at the mark on the distributor. When the rotor 
is pointing at the number one spark plug wire terminal in the distributor 
cap and the ignition timing marks are aligned, the number one piston is 
at TDC on the compression stroke. Note: /f it is impossible to align the 
ignition timing marks when the rotor is pointing at the mark on the dis- 
tributor body, the timing belt may have jumped the teeth on the sprock- 
ets or may have been installed incorrectly. 

12 After the number one piston has been positioned at TDC on the 
compression stroke, TDC for any of the remaining pistons can be 
located by turning the crankshaft and following the firing order. Mark 
the remaining spark plug wire terminal locations on the distributor 
body just like you did for the number one terminal, then number the 
marks to correspond with the cylinder numbers. As you turn the 
crankshaft, the rotor will also turn. When it’s pointing directly at one of 
the marks on the distributor, the piston for that particular cylinder is at 
TDC on the compression stroke. 





4 Valve cover - removal and installation 





Removal 
Refer to illustrations 4.4 and 4.5 


1 Disconnect the negative cable from the battery. 
2 Detach the PCV (Positive Crankcase Ventilation) valve and 
breather hoses from the valve cover. 
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4.4 Remove the timing belt cover bolts (SOHC engine shown) 


SOHC models 


3. Disconnect the spark plug wires from the clips. 

4 Remove the two upper bolts from the timing belt cover (see illus- 
tration). Loosen, but do not remove the lower timing belt cover bolts. 
5 Remove the valve cover bolts (see illustration). 

6 _Lift the valve cover from the cylinder head. If it sticks, knock it 
loose with a rubber mallet or a hammer and a block of wood. Don’t pry 
between the-sealing surfaces. — 

7 Visually check the valve cover gasket for damage and to ensure 
that has not hardened and is still flexible. Save it for reuse if satisfac- 


tory. 
DOHC models 


8 Label the spark plug cables, then remove them from the spark 
plugs. On 1999 and later models, remove the ignition coil-packs from 
the top of the valve cover. 

9 On models through 1998, remove the distributor, leaving the 
spark plug cables connected to the distributor. 

10 Ona1.8L DOHC engine, remove the bolts attaching the upper 
timing belt cover, then remove the cover. 

141. Remove the bolts holding the valve cover in place, disconnect 
any tubing or other connected components and move them out of the 
way, and remove the valve cover. If the cover sticks, knock it loose 
with a rubber mallet or a hammer and a block of wood. Do not pry 
between the sealing surfaces. 


Installation 
Refer to illustrations 4.12, 4.21a, 4.21b and 4.23 


SOHC models 


12 If anew valve cover gasket is being installed, clean the groove of 


the valve cover. Apply silicone sealant in the groove of the valve cover 


and press the new gasket into the groove (see illustration). 

13 If the valve cover gasket is being reused, remove the gasket, 
make sure the groove is clean and the gasket is clean. Apply silicone 
sealant in the groove of the valve cover, and reinstall the gasket. 

14. Position the valve cover in place and insert the bolts by hand, 
starting the threads several turns before using a wrench. 

15 Tighten the valve cover bolts/screws in several steps to the 
torque listed in this Chapter’s Specifications. 

146 Reinstallation of the remaining parts is the reverse of removal. 

17 Run the engine and check for oil leaks. 


DOHC models oon 

18 The mating surfaces of the housing or cylinder head and cover 
must be clean when the cover is installed. Carefully use a gasket 
scraper to remove all traces of sealant and old gasket material - be 
caretul to not gouge thé gasket surfaces when cleaning. Then clean 


- 











4.12 Press the valve cover gasket into the groove by hand 
(SOHC engine shown) 


the mating surfaces with a rag with gasket cleaner or solvent. If there is 
residue or oil on the mating surfaces when the cover is installed, oil 
leaks may develop. 

149 If a new valve cover gasket is being installed, apply silicone 
sealant in the groove of the valve cover and press the new gasket into 
the groove (see illustration 4.12). 

20 If the valve cover gasket is being reused, remove the gasket, 
make sure the groove is clean and the gasket is clean. Apply silicone 
sealant in the groove of the valve cover, and reinstall the gasket. 

21 Apply a light coating of silicone sealant to the areas shown (see 
illustrations). . 
















Pines 


ee 
On wo 


WN 


SY WH 
SN 


‘ 





Y 





4.21a Apply silicone sealant to the shaded areas on the cylinder 
head before installing the valve cover (1.8L DOHC) - On 1999 and 
later engines, apply sealant only at the timing belt end 











DISTRIBUTOR CAP 


4.21b Apply silicone sealant to the areas shown before installing 
the valve cover (1.5L DOHC) 
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5.4 Remove the resonance chamber 
above the radiator, as applicable 


22 Position the valve cover in place and insert the bolts by hand, 
starting the threads several turns before using a wrench. 

23 Tighten the bolts in two or three steps (except the 1.5L DOHC 
engine) to the torque listed in this Chapter’s Specifications. For the 
4.5L DOHC engine, tighten in five or six steps in the sequence shown 
(see illustration) to the torque listed in this Chapter’s Specifications. 
24 Reinstallation of the remaining parts is the reverse of removal. 

25 Run the engine and check for oil leaks. 


5 Intake manifold - removal and installation 


LT 


Removal 


Refer to illustrations 5.4, 5.9 and 5.10 

1 Disconnect the negative cable from the battery. 

2 — Drain the cooling system (see Chapter 1). 

3 Remove the air intake hose assembly from the intake manifold 
assembly (see Chapter 4). 

4 Remove the resonance chamber, as applicable (see illustration). 
5 Disconnect the accelerator cable and the throttle cable from the 
intake assembly (see Chapter 4). 

6 Label and detach all wire harness, control cables and hoses con- 
nected to the intake manifold. 


7 Remove the air intake plenum and throttle body (see Chapter 4). 
8 Remove the fuel rail (see Chapter 4). 


9 — Remove the electrical connector and vacuum lines to the fuel reg- 


_ulator vacuum solenoid, and remove the fuel regulator vacuum 
solenoid (see illustration). 
40 Raise the vehicle and support it securely on jackstands. Under 
the intake manifold, remove the intake manifold bracket, as applicable 
(see illustration). 
41. Remove the intake manifold mounting bolts, while supporting the 
intake manifold from above the engine. , 
12 Lower the vehicle if necessary. 

~13 Remove the intake manifold. 





5.9 Remove the fuel regulator 
vacuum solenoid 
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Distributor end | 
4.23 Valve cover tightening sequence (1.5L DOHC) 
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5.10 Remove the intake manifold 
support bracket 


Installation 


14 Carefully use a gasket scraper to remove all traces of old gasket 
material and any sealant from the manifold and cylinder head, then 
clean the mating surfaces with gasket cleaner or solvent - be careful to 
not gouge the gasket surfaces when cleaning. lf the gasket was leak- 
ing, have the manifold checked for warpage at an automotive machine 
shop and resurfaced if necessary. 

15 Install a new gasket, then position the manifold on the head and 
install the nuts/bolts. : 
16 Tighten the nuts/bolts in three or four equal steps to the torque 
listed in this Chapter’s Specifications. Work from the center out 
towards the ends, while alternating upper to lower bolts/nuts to avoid 
warping the manifold. : 

17 Reinstall the remaining parts in the reverse order of removal. 

18 Before starting the engine, check the throttle linkage for smooth 
operation. | 

49 Check coolant level. Run the engine and check for coolant and 
vacuum leaks. : 

20 Road test the vehicle and check for proper operation of all acces- 
sories, including the cruise control system (if equipped). 


ee 
6 Exhaust manifold - removal and installation 
eee 
Refer to illustration 6.3 

Warning: The engine must be completely cool before beginning this 
procedure. 


Removal 


1 Disconnect the negative cable from the battery. 

2 Unplug the oxygen sensor electrical connector from the exhaust 
manifold. If you are installing a new manifold, remove the sensor (see 
Chapter 6). 

3. Remove the heat shield bolts and remove the heat shield from the 
manifold (see illustration). 
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6.3 Remove the exhaust manifold heat shield 


4 _ Apply penetrating oil to the exhaust manifold mounting bolts/nuts 
and to the exhaust pipe nuts. 

5 Raise the vehicle and support it securely on jackstands (see 
Chapter 1). 

6 Disconnect the exhaust pipe from the exhaust manifold. Lower 
the vehicle. Note: On later models, the three-way catalytic converter is 
directly bolted to the bottom of the exhaust manifold. Detach the 
exhaust pipe from the catalytic converter and remove the manifold with 
the converter attached. 

7 — Remove the manifold bolts/nuts and detach the manifold from the 
cylinder head. Note: /f any bolts/nuts are difficult to remove, reapply 
penetrating oil to the bolts/nuts and let them soak for at least 15 min- 
utes. If any bolts or studs break during removal, you may be able to use 
a vise-grip pliers after the manifold is removed to unscrew the broken 
bolt/stud. If unable to remove the broken bolt/stud, see your automotive 
parts store for stud removal tools. Replace any damaged parts with fac- 
tory parts, or parts specifically designed for exhaust system application. 


Installation 

8 Use ascraper to remove all traces of old gasket material and car- 
bon deposits from the manifold and cylinder head mating surfaces. If 
the gasket was leaking, have the manifold checked for warpage at an 
automotive machine shop and resurfaced if necessary. Caution: When 
scraping, be very careful not to gouge or scratch the delicate aluminum 
cylinder head manifold mounting surface. ? 





7.3 Remove the undercover splash shield 
for access to engine 


7.9 Remove the center bolt from the 
crankshaft sprocket using a large socket 
and ratchet or breaker bar 


9 Position a new exhaust manifold gasket over the studs on the 
cylinder head. 

10 Install the manifold and thread the mounting bolts/nuts into place. 
11 Working from the center out, tighten the bolts/nuts to the torque 
listed in this Chapter’s Specifications in several equal steps. 

12 Reinstall the remaining parts in the reverse order of removal. If 
reinstalling the oxygen sensor, use a special anti-seize thread lubricant 
available at your automotive parts store. 


13 Run the engine and check for exhaust leaks. 





7 Timing belt and sprockets - removal and installation 





Removal 





1 Disconnect the negative cable from the battery 
2 Block the rear wheels and set the parking brake. 


SOHC models 

Refer to illustrations 7.3, 7.9, 7.10, 7.12a, 7.12b and 7.15 

3 Remove the under cover splash shield (see illustration). 

4 Remove the power steering and air conditioner drivebelt, if appli- 
cable (see Chapter 1). 

5S Remove the alternator drivebelt (see Chapter 1). Remove the 
spark plugs from all cylinders. 

6. Remove the water pump pulley bolts and remove the water pump 
pulley. 

7 Remove the four crankshaft pulley bolts. 

8. Remove the crankshaft pulley. 

9 Remove the crankshaft sprocket center bolt (see illustration). 
Note: /f necessary to prevent the crankshaft from turning, remove the 
flywheel/driveplate access cover and carefully wedge a screwdriver 
between the ring gear teeth and the engine block. Do not damage the 
gear teeth when holding the flywheel/driveplate. 

10 Remove the timing belt guide (see illustration). If necessary, care- 
fully pry the guide off using two large screwdrivers or small prybars. 

11. Remove the timing belt upper cover and lower cover. 


7.10 Slide the timing belt guide from the 
crankshaft - if necessary, carefully pry it 
off using two large screwdrivers or small 


prybars 
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7.12a Timing belt camshaft sprocket 
alignment mark (SOHC engines) 


12 Temporarily reinstall the crankshaft sprocket bolt, rotate the 
engine to align the crankshaft and camshaft sprocket marks (see illus- 
trations). The crankshaft sprocket pulley Woodruff key should be fac- 
ing upwards (top). 

13 Remove the crankshaft sprocket bolt. 

14 If reusing the timing belt, paint match marks on the sprockets and 
belt and an arrow indicating direction of travel on the belt. 

15 Loosen the timing belt tensioner (see illustration), and temporar- 





7.12b Timing belt crankshaft sprocket 
alignment mark (SOHC engines) 





i 


7.15 To release the tension on the timing 
belt, loosen the timing belt tensioner 
pulley bolt, rotate the pulley away from 
the belt and retighten the bolt 


wet 


ily tighten the tensioner with the spring fully extended. Remove the tim- 
ing belt. 

16 If it is necessary to remove the camshaft sprocket(s) to replace the 
seal(s), remove the valve cover (see Section 4). Remove the camshaft 
sprocket bolt(s) and remove the sprocket(s) from the camshaft(s). Pre- 
vent the camshaft from turning by placing a wrench on the hex surface 
of the camshaft (see illustration 7.31). If it is necessary to remove the 
crankshaft sprocket, carefully pry it off with two prybars. 
















7.17 1.8L DOHC engine timing belt and 
related components 


Timing belt covers 

Engine under cover splash shield 
Water pump pulley 

Crankshaft pulley 

Timing belt guide 

Timing belt 

Timing belt tensioner pulleys 
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7.29 To release the tension on the timing belt, loosen the timing 
belt tensioner r pulley bolt, rotate the pulley away from the belt and 
“Fetighten the bolt 





7.31 To remove the camshaft sprocket, hold the camshatt with a 
| “wrench on the hex while loosening | the sprocket bolt 





DOHC models 7 : 
Refer to illustrations 7.17, 7.29 and 7. 31 
17 Remove the engine under cover shield:(see illustration). On 1999 
and later models, remove the Camshaft Position Sensor (see Chapter 
6). While the sensor is removed, clean I of any metal panies: clinging 
to the magnetic surface. 
18 Remove the power steering and/or air conditioning drivebelt (see 
Chapter 1).. 
19 Remove the alternator drivebeit (see Chapter 1). 
20 Remove the water pump pulley bolts and remove the pany: 
21 Remove the spark plugs from all cylinders. 
22 Remove the oil dipstick. 


23 Remove the four crankshaft pulley plate bolts and remove the | 
_ pulley. On 1997 and later models, support the engine from below with a. 
jack (or from above with an engine hoist or support cradle) and remove | 


the upper engine mount (see Section 18). 

24. Remove the timing belt upper cover, middie cover, and: lower 
cover. 

25 Remove the crankshaft sprocket. center bolt. Note: If necessary to 


prevent the crankshaft from turning, remove the flywheel/driveplate. . 
. access cover and carefully wedge a screwdriver between the ring gear — 
teeth and the engine block. Do not damage the gear teeth when hold- 


ing the flywheel/driveplate. 
26 Remove the timing belt guide (see ilustration te 10). Remove the 
valve cover (see Section 4). | 


27 Temporarily reinstall the crankshaft sprocket bolt, and rotate the 
engine to align the crankshaft and camshaft sprocket marks (see illus-. 


trations 7.41b and 7.41c). The timing belt guide dowel pin should be 
facing upward (top). Remove the crankshaft sprocket bolt. 


28 If reusing the timing belt, paint match marks on the pulley and belt. 


and an arrow indicating direction of travel on the belt. 


29 Loosen the timing belt tensioner (see illustration). Cover the tert: | 


sioner with a rag to protect it while prying the tensioner outward with a 
prybar. Temporarily tighten the tensioner with the : ome fully extended. . 
30 Remove the timing belt. 


31 If it is necessary to remove the camshaft sprocket(s) (to replace 
the seal(s), remove.the valve cover (see Section 4). Remove the 
camshaft sprocket bolt(s) and remove the sprocket(s) from: the 
camshaft(s). Prevent the camshaft from turning by placing a. wrench on 
the hex surface on the shaft (see illustration). If it is necessary to 
remove the crankshaft enacare caretally pry it i with two prybars. 


Inspection 


Refer to illustrations 7.34, 7. 35 and 7.36 


Caution: Do not bend, twist or turn the timing belt insides out. Do not 

allow it to come in contact with-oil, coolant or fuel. Do not use timing 

belt tension to keep the camshaft or crankshaft from turning when 

installing the sprocket bolt(s). Do not turn the crankshaft or camshaft 

more than a few degrees (necessary for tooth alignment) while the tim- 

ing belt is removed. 

32 Remove the idler pulleys and check the bearings for smooth 

operation and excessive play. Inspect the spring for damage. “ 
33 If the timing belt was broken during engine operation, the belt 
may have been fouled by debris. or. may have been damaged by a. 
defective component i in the area of the timing belt; check for belt mate- 

rial in the teeth of the sprockets. Any defective parts or debris in the — 
sprockets must be cleaned out of all the sprockets before installing ne 
new belt or the belt will not mesh properly when. installed, 


34 = If the belt teeth are cracked or pulled ‘off: (see illustration), the : 


distributor, water pump, oil pump: or camshafi(s) may. have seized. 


35 siIf there is noticeable wear.or cracks in ‘the belt (see ilustration), : 


check to see if there are nicks or burrs on the sprockets. es 

36__If there is wear or damage on only one side. of the belt (see illustra- : 
tion), check the belt guide and the alignment of all sprockets. Also check » 
the oil seals at the front of the engine and replace them if they are leaking. 
37 Replace the timing. belt with a new one if obvious wear or damage 


_is noted or if it is the least bit. questionable. Correct any problems. 


which contributed to belt failure prior to belt installation. Note: We rec- 
ommend replacing the belt whenever it is removed, ‘since belt failure 
can lead to expensive engine damage. _ a 





7. 34 Check the timing belt for + cracked | vs 
-. . and missing teeth | 


7,35 Ifthe belt is cracked or worn, check 
«. the pulleys for nicks and: burrs 


“Te 36 Wear on one side of the belt 
Indicates pulley pesigimet problems . 
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TIMING MARK 





7,44. 1.6L SOHC and 1.8L SOHC camshaft 
and crankshaft sprocket timing marks. | 





7.41b 1.5L DOHC Z5 engine camshaft and 
_ crankshaft sprocket timing marks 





7.41¢ Camshaft sprocket timing marks for 
the 1.6L DOHC ZM engine 





.7.44d- Camshaft. 








~and. crankshaft. 

=< timingmarks. ete ee 

— .4993:through 1998 ss Sa TIMING - 
4.8L BP.DOHC ~ MARKS 





PULLEY BOSS 





_ 7.41e Camshaft timing marks - 1999 and later 1 8b DOHC FP 
bere il ~— the crankshaft notch with the mem at the haan 








Installation — 








: Refer to illustrations 7.41a, 7.41b, 7.41¢, 7.41d and 7.41e 
- 38 Remove all dirt and oil from the timing belt area at the front of the 
engine. Sum 


39 If they were removed, install the idler pulleys ‘and tensioner The 
idler pulley should be pulled back against spring tension with the spring 


fully extended and the idler pulley bolt temporarily tightened. 
40 If they were removed, install the camshaft(s) and crankshaft 


sprocket(s). Make sure the sprocket Woodruff key is installed with the. 
tapered side toward the oil pump body. Tighten the sprocket bolt(s) to __ 
the torque listed in this ope Specifications, referring to Steps 16 — 


and 31 above. 
41 . Recheck: the camshaft sprocket and crankshaft sprocket timing 
marks to be sure they are properly aligned (see illustrations). The 


crankshaft sprocket is aligned with the mark upwards. On SOHC. - 
engines, the. camshaft sprocket has two. marks, one at the 12 o'clock | 
and one’ “at the 3 ‘o'clock position, when looking at the. sprocket, which . . 
must be in alignment with the marks on the cylinder head. On the 4.5L. 
_ DOHC engine, the “Z” mark:on the larger diameter camshaft sprocket 


should be upward. Note: /f necessary, rotate the camshaft sprocket(s) 
Slightly to achieve proper alignment. 


42 Slip the timing belt over. the crankshaft sprocket and. camshaft. . 
sprocket(s), and. position. the belt with no.looseness on the side oppo-. 
site the tensioner pulley. If the original belt i Is being reinstalled, align the 





marks made ditties with ‘the raitent on a ae and be 
sure to install the timing belt so that it will rotate in the same direction as 
removed (the direction of rotation was eet during a 


SOHC models 
43 Install the timing belt guide and crankshaft age bolt. 


44 Rotate the crankshaft two turns clockwise, align. the ‘crankshaft 


sprocket timing marks. Caution: /f you feel resistance while. rotating the. 
engine by hand, do not continue. The valves may be contacting the pis- 
tons due to incorrect valve timing. Recheck. the camshaft and crankshaft 
sprockets to be sure they are. correctly aligned | with their marks. 


-. 45 Verify.the camshaft sprocket marks are properly aligned with the | 


marks on the cylinder head (see illustration 7.41a). 
46 Loosen the tensioner (idler) pulley bolt to. apply tension to the tim- 
ing belt. Note: The tensioner pulley spring applies the proper. tension to 
the belt. | | | 

47 _ Tighten the tensioner pulley bolt. : | 

48. Again, rotate the crankshaft two turns clockwise, align the crankshaft 4 a 
sprocket timing marks and verify the camshaft sprocket marks are aligned. d 
with the marks on the cylinder head (see illustration 7. Ata). : 


. 49. Check the. timing belt tension. by applying moderate force by hand _ 


(about 20 pounds force) midway between the crankshaft sprocket and 
camshaft sprocket (not the tensioner pulley side) and measure the belt 


- deflection. Deflection should be Approximately”, ea inch, but not less _ 


than 7/16-inch. 


50 If belt deflection is not correct, loosen the tensioner pulley bolt, ‘eat 


the tensioner pulley with the spring fully extended and temporarily 


= tighten. the tensioner pulley bolt. Repeat Steps 44 through 48. If the 
-*. proper tension is still not obtained, replace the tensioner spring with a 
new spring and reset belt tension as described above. 


51 Tighten the crankshaft sprocket bolt to the torque listed in this 
Chapter’s Specifications. _ 


-..52. Reinstall the.remaining parts in the reverse order of sever Run 
_ the engine:and check for proper operation. Caution: DO NOT start the 
_ engine until you are epee certain that the timing | belt is installed 
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7.58 Check the timing belt deflection at a 
point midway between the camshaft 
sprockets (or camshaft sprocket and idler 
pulley on the 1.5L engine) 


7.54 On 1.5L and 1.8L DOHC engines 
align the crankshaft sprocket timing mark 
with the Tension Set Mark 


DEFLECTION CHECKING POINT 








ES ee 


8.5 Carefully pry the camshaft seal out of 
the bore - DO NOT nick or scratch the 
camshaft or seal bore 





correctly. Serious and costly engine damage could occur if the belt is 
improperly installed. 


DOHC models 


Refer to illustrations 7.54 and 7.58 

93__ Install the timing belt guide and crankshaft sprocket bolt. 

94 Rotate the crankshaft 1-5/6 turns clockwise and align the 
crankshaft sprocket timing mark with the tension set mark on the engine 
block (see illustration). Caution: /f you feel resistance while rotating the 
engine by hand, do not continue. The valves may be contacting the pis- 
tons due to incorrect valve timing. Recheck the camshaft and crankshaft 
Sprockets to be sure they are correctly aligned with their marks. 

55 Loosen the tensioner pulley bolt and allow the tensioner spring to 
apply tension to the timing belt. Note: The tensioner pulley spring 
applies the proper tension to the belt. 

96 Tighten the tensioner pulley bolt. 

S/ Turn the crankshaft 2-1/6 turns clockwise and verify that the 
crankshaft sprocket timing mark and the camshaft sprocket timing 
marks are correctly aligned (see illustrations 7.41b through 7.41e). If 
the timing marks do not align, remove the timing belt and repeat the 
installation procedure. 

98 Check the timing belt tension by applying moderate force by hand 
(about 20 pounds force) midway between the camshaft sprockets and 
measure the belt deflection (see illustration). 1.5L DOHC engine belt 
deflection should be 9/32 inch to 11/32 inch. 1.8L DOHC engine belt 
deflection should be 3/8 inch to 7/16 inch. 

59 If belt deflection is not correct, repeat the installation procedure. If 
the proper tension is still not obtained, replace the tensioner spring 
with a new spring and reset belt tension as described above. 

60 Tighten the crankshaft sprocket bolt to the torque listed in this 
Chapter’s Specifications. 

61 Reinstall the remaining parts in the reverse order of removal. Run 
the engine and check for proper operation. Caution: DO NOT Start the 
engine until you are absolutely certain that the timing belt is installed 
correctly. Serious and costly engine damage could occur if the belt is 
improperly installed. 


8 Camshaft oil seal(s) - replacement | 
re 
Removal 


Refer to illustration 8.5 

1 Disconnect the cable from the negative battery terminal. 

2 __ Block the rear wheels and set the parking brake. 

3 Position cylinder number one to TDC on the compression stroke 
(see Section 3). 

4 Remove the camshaft sprocket bolt(s) and sprocket(s) (see 
Section 7). On 1.8L DOHC models, remove the timing belt sprocket 


rear shield. 

5 Carefully pry the camshaft seal out of the bore using a thin screw- 
driver (See illustration). Or drill a small hole in the seal midway between 
the camshaft and cylinder head; thread a small screw into the camshaft 
oil seal one or two threads and use the screw to pull the seal from the 
bore. Caution: DO NOT nick or scratch the camshaft or seal bore. 


Installation 


6 Apply some clean engine oil to the lip of the new camshaft oil 
Seal. Push the seal in slightly by hand. 

? — Hold a short length of pipe or tube sized to fit the camshaft oil 
seal bore against the seal, and lightly tap the seal in, flush to the edge 
of the camshaft cap or to the depth of the original seal. 

8 Reinstall the remaining parts in the reverse order of removal. 

9 Run the engine and check for proper operation. 


$$ 


9 Rocker arms, lash adjusters and camshaft(s) - 
removal, inspection and installation 

rere ee 

Removal 


Refer to illustration 9.4 

1 Remove the valve cover (see Section 4). 

2 On models through 1998, remove the distributor (see Chapter 5). 
On later models, remove the camshaft position sensor (see Chapter 6). 
3 Remove the timing belt covers, timing belt, and camshaft 
sprocket(s) (see Section 7). 

4 Measure the thrust clearance (endplay) of the camshaft(s) with a 
dial indicator (see illustration). If the clearance is greater than the 
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9.4 Pry the camshaft back-and-forth to check the endplay 
(thrust clearance) 
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9.6 Loosen the camshaft bearing cap bolts, in several steps, in 
the sequence shown (SOHC engine) 
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9.9 Pull the camshaft straight out of the cylinder head 


value listed in this Chapter’s Specifications, replace the camshaft 
thrust plate, camshaft, and/or the cylinder head. 


SOHC engines 

Refer to Illustrations 9.6, 9.7 and 9.9 

Note: The 1.6L and 1.8L SOHC engines use a rocker shaft and rocker 
arm with hydraulic lash adjusters. The hydraulic lash adjusters eliminate 
the need for valve lash adjusting screws Or shims. After initial installa- 
tion, no further valve adjustment is necessary. 

5 Number or mark the components before removal to be sure that 
the parts will be reinstalled in the same location when reassembled. 

6 Loosen the rocker arm bolts in the sequence shown (see illustra- 
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9.7 Mark up a cardboard box or a similar method to store the 
lifters/shims and bearing caps to relocate for reinstallation 


7 Remove the rocker arm and rocker shaft assembly. Mark or oth- 
erwise store the rocker arms and springs so for later reinstallation in 
the same locations from which they were removed (see illustration). 

8 _ In order to remove the camshaft without removing the cylinder 
head from the engine, remove the distributor, the air cleaner assembly 
and reposition the underhood fuse box. 

9 Pull the camshaft straight out of the cylinder head (see illustra- 
tion). Remove the camshaft oil seal. 


DOHC engines 
Refer to illustrations 9.11a, 9. 11b and 9.11c 


Note: The 1990 through 1996 1.8L DOHC engine uses two overhead 
camshafts to directly-actuate hydraulic valve lifters, which control the 
valves. After initial installation, no further valve adjustments are neces- 
sary. The hydraulic lifters eliminate the need for an adjusting shim. 
However, the 1.5L DOHC engine and all 1997 and later DOHC engines 
use shim-in-bucket type lifters, which do require adjustment by mea- 
suring lash and installing new shims of proper thickness. The need to 
properly mark or store parts for later reinstallation in the same locations 
from which they were removed is very important (see illustra-tion 9.7). 
40 Remove the camshaft sprocket bolts (see Section 7) and remove 
the sprockets. Remove the timing belt sprocket rear shield. 

41. Loosen the camshaft bearing cap bolts in two or three steps in 
the sequence shown (see illustrations). Remove the camshaft bearing 
caps, marking or packaging to record their locations for correct rein- 
stallation later. To further ensure correct reinstallation later, take note 
of the factory camshaft cap stamped numbers and direction arrows. 
42 Make note how far into the bearing cap the old oil seal is located 
and use this as a guide for installation depth later. 


tion) in two or three steps. 


Front camshaft cap 





Distributor end 


9.11a Loosen the two front camshaft caps in two or three steps 
in sequence (1.5L DOHC) 





Distributor end 


9.11b Loosen the remaining camshaft caps in two or three steps 
in sequence (1.5L DOHC) 


racecar a rh re 
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9.11c Loosen the camshaft caps in two or three steps in 
sequence (1.8L DOHC) 





9.16b Measure the lobe heights on the 

camshaft(s) - if any lobe height is less 
than the minimum listed in this Chapter’s 
specifications, replace the camshaft 


13. Mark the camshafts to ensure proper reinstallation later. Remove 
the camshafts. Remove the oil seals from the camshafts. 

14 Using a magnet or tweezers, as applicable, lift out each valve lifter 
or shim/bucket lifter and set them in numbered boxes, plastic bags or 
other containers so they can be reinstalled in the same position during 
reassembly. Note: Do not scratch the lifters when removing them. 


Inspection 
15 Examine all parts, looking for signs of pitting, scoring or scuffing. 


SOHC engines 

Refer to illustrations 9.16a, 9.16b, 9.16c and 9.16d 

16 Measure the camshaft journals and camshaft lobes. Measure 
each camshaft bore inside diameter and subtract the camshaft journal 
outside diameter measurement to determine the camshaft journal oil 
clearance. Measure the rocker arm shaft outside diameter and rocker 
arm inside diameter (see illustrations). Compare your measurements 
to the values listed in this Chapter’s Specifications. 


DOHC engines 
Refer to illustrations 9.17a, 9.17b, 9.18 and 9.19 
17. Check the oil clearance for each camshaft journal as follows: 


a) Clean the bearing caps and the camshaft journals with cleaning 
solvent and dry thoroughly. 


9.16c Measure the rocker arm shaft 
outer diameter 
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9.16a Measure each journal diameter with a micrometer (if any 
journal measures less than the specified limit, replace 
the camshaft) 
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9.16d Measure the rocker arm inside 


diameter - subtract the shaft outside 
diameter from the rocker inside diameter 
to determine the oil clearance 


9.17a Lay a strip of Plastigage on each camshaft journal 


b) Carefully lay the camshaft(s) in place in the head. Do not install the 
lifters and do not use any lubrication. 

c) Lay a strip of Plastigage on each journal (see illustration). 

d) Install the camshaft bearing caps in the proper locations as 
removed with the arrows pointing as removed. 
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9.17b Compare the width of the crushed 
Plastigage to the scale on the envelope to 


determine the oil clearance 1 Lifter wall 


9.26 Coat the lobes and journals with camshaft and lifter prelube 


e) Tighten the bolts IN SEQUENCE (see illustrations 9.37a and 


9.37b) to the torque listed in this Chapter’s Specifications in two | 


or three steps. Note: Do not turn the camshaft while the Plasti- 
gage is in place. 

f) Remove the camshaft bearing cap bolts IN SEQUENCE (see illus- 
trations 9.11a, 9.11b, and 9.11¢c) and detach the caps. 

g) Compare the width of the crushed Plastigage (at its widest point) 

_ to the scale on the Plastigage envelope (see illustration). 

h) If the clearance is greater than specified, replace the camshaft 
and/or cylinder head. 7 

i) Scrape off the Plastigage with your fingernail or the edge of a 
credit card - do not scratch or nick the journals or bearing caps. 


1418 On1.5L and 1997 1.8L DOHC models, inspect each lifter shim 
-gsurface for scuffing and scoring marks or other surface defects. If 
defective, replace the shim. Note: You can use the other side of the 
shim if the lower surface was not previously in contact with the cam 
lobe. On 1996 and earlier 1.8L DOHC models, inspect each hydraulic 
lifter for scuffing and scoring marks (see illustration). Press the lifter 
plunger in by hand, checking for movement. If the lifter plunger moves, 
replace the lifter. ) 

49 Measure the outside diameter of each lifter and measure the lifter 
bore diameter. Compare your measurements with the values listed in 
this Chapter’s Specifications (see illustration). Replace any lifter that 
is worn excessively. 

20 Visually examine the camshaft lobes and bearing journals for 
scoring marks, pitting, galling and evidence of overheating (blue, dis- 
colored areas). Look for flaking away of the hardened surface of each 
lobe. 7 

21 Using a micrometer, measure the diameter of each camshaft jour- 


9.18 Wipe off the oil and inspect each 
lifter for wear and scuffing 
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9.19 Use a micrometer to measure 


lifter diameter 
2 Shim 
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9.27 Position the camshaft against the thrust plate 


nal (see illustration 9.16a). If the diameter of any one journal is less 
than specified, replace the camshaft. 

22 Using a micrometer, measure the height of each lobe (see illus- 
tration 9.16b). If the height for any one lobe is less than the specified 
minimum, replace the camshaft. 

23 Replace any parts that are worn beyond specifications. 


Installation 


SOHC engines 


Refer to illustrations 9.26, 9.27 and 9.30 

24 Apply clean engine oil to the new camshaft oil seal and the cylin- 
der head camshaft bore. 

25 Hold a short length of pipe or tube sized to fit the camshaft oil 
seal bore against the seal, and lightly tap the seal in, flush to the edge 
of the cylinder head. 
26 Apply camshaft assembly lubricant to the camshaft lobes and 
bearing journals (see illustration). 

97 Install the camshaft in the cylinder head and into position with the 
thrust plate (see Illustration). 

28 If the hydraulic lash adjusters were removed from the rocker 
arms, or are being replaced, fill the rocker arm cavity with clean engine 
oil, coat the lash adjusters with clean engine oil, and install them into 
the rocker arm. 

29 Assemble and install the rocker arm assembly as it was removed. 
On 1.6L SOHC models, make sure that the rocker shaft oil holes face 
downward. Note: There are two types of rocker arms used on the 1.6L 
SOHC model; one type is used on cylinders no. 1 and 2, while the other 
type is used on cylinders no. 3 and 4 - be careful to install them exactly 
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9.30 Rocker arm bolt tightening sequence - SOHC models ‘ = 


3/8 inch . 


9. 36a 1 Apply silicone sealant to the shaded surfaces a: SL DOH) 


9, 35 Install the 1 BL DOHC camshaft drive chain adjuster and 
chain, with alignment marks as shown . 






9.36b Apply silicone sealant to the shaded surfaces (1.8L DOHC) 





as evened: and if replacing any rocker arms, be — to obtain the sr 
_ rect parts. On 1.8L SOHC models, make sure the rocker shaft identifi- 
cation mark is facing upward. Note: On 1.8L SOHC models, the instal- 


lation bolt holes are different on the exhaust and intake shafts. ‘The 


identification mark i is white for Intake and blue for-Exhaust. 


30. : Tighten the rocker arm bolts to the- ‘torque listed in this: Chapter Ss 
Specifications in several steps and in the recommended soauence 


(see Illustration). 

- 31 Install the camshaft sprocket ae Section 7): and tighten | the bolt 
to the torque listed in this Chapter’s Specifications. | 

32. Install the timing belt (see Section 7). 


33+ The remainder of installation is the reverse of the removal proce- 


dure. cone Ss 


| DOHC engines. | | 
_ Refer to illustrations 9. 35, 9. 36a and 9. 36b- 


34 Apply: engine assembly lubricant. or clean engine oil to the. 
hydraulic lifters:and install into the lifter bores, install them i in their orig- . 





. Distr one. : 


9. 37a Camshaft bearing cap bolt tightening soaionee el 


“1.5L DOHC engine ~ 


inal locations. Check that the lifters travel smoothly in their bores. 


35 Apply camshaft assembly lubricant or clean engine. oil to the 
camshaft lobes and bearing journals. Install the camshafts. On the 1.5L 
DOHC engine, also install the-camshaft.chain adjuster between.the 
camshafts and align the marks on the camshaft gears and: the timing 
chain (see illustration). Make sure the exhaust camshafts is reinstalled 
on the exhaust manifold side of the engine, and the intake camshaft is 
reinstalled on the intake manifold side of the engine. Note: Make sure 


the correct camshaft is installed on ‘the side that drives the distributor. | 


The camshaft that drives the distributor has a groove « or slot for distrib- 

utor engagement. _ 

36 Apply silicone sealant to the shaded areas of the bearing caps 

surfaces as shown (see illustrations). a | 
37 Install the camshaft. bearing caps in the proper order as marked 

when. removed, in the stamped numerical order with the arrows point- 

ing as removed. Then tighten the cap bolts in two or three steps IN 


‘SEQUENCE (see illustrations) to the torque listed in this Chapter’ S | 


Specifications. 
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9. 37b ‘Camshatt t bearing cap bolt tightening » sequence a 


1.8L DOHC engine | 
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10.4 This is what the air hose adapter that threads into the spark 
plug hole looks like - they are commonly available from auto 
parts stores 


38 Apply clean engine oil to the lips of the new camshaft oil seals 
and install the oil seals (see Section 8). | 

39 Install the camshaft sprockets on their correct camshafts (see 
Section 8). 

40 Install the timing belt (See Section 7). 

41 Before reinstalling the distributor, install a new distributor O-ring. 
Apply grease to the O-ring and apply grease or engine assembly lubri- 
cant to the distributor drive lugs. 

42.. Install the distributor and loosely tighten the distributor timing 
adjustment bolt(s). Connect the distributor electrical connector. 

43 Reinstall the remaining parts in the reverse order of removal. 

44 Run'the engine and adjust the timing (see Chapter 1). Check the 
engine for proper operation. 7 : 


aa 


10 Valve springs, retainers and seals - replacement 


ae 


Refer to illustrations 10.4, 10.9, 10.10, 10.15 and 10.17 

Note: Broken valve springs and defective valve stem seals can be 
replaced without removing the cylinder head. Two special tools and a 
compressed air source are normally required to perform this operation, 
so read through this Section carefully and rent or buy the tools before 
beginning the job. If compressed air isn’t available, a length of nylon 
rope can be used to keep the valves from falling into the cylinder during 
this procedure. 

1 Refer to Section 9 and remove the camshaft(s). Remove the valve 
lifters from the defective valves. Keep the lifters in order so they may 
be reinstalled in their original location. : 
2 Remove the spark plug from the cylinder which has the defective 
component. If all of the valve stem seals are being replaced, all of the 
spark plugs should be removed. 

3. Turn the crankshaft until the piston in the affected cylinder is at 
Top Dead Center (TDC) on the compression stroke (refer to Section 3 
for instructions). If you are replacing all of the valve stem seals, begin 
with cylinder number one and work-on the valves for one cylinder at a 
time. Move from cylinder-to-cylinder following the firing order 
sequence (see this Chapter’s Specifications). 

4 Thread an adapter into the spark plug hole (see illustration) and 
connect an air hose from a compressed air source. Most auto parts 
stores can supply the air hose adapter. Note: Many cylinder compres- 
sion gauges utilize a screw-in fitting that may work with your air hose 
quick-disconnect fitting. : 

5 Apply compressed air to the cylinder. Warning: The piston may 
be forced down by compressed air, causing the crankshaft to turn sud- 
denly. If the wrench used when positioning the number oné plston at 
TDC is still attached to the bolt in the crankshaft pulley end, damage or 
injury could occur if the crankshaft moves. 





10.9 Use a valve spring compressor to compress the springs, 
then remove the keepers from the valve stem with a magnet or 
small needle-nose pliers 


6 _ The valves should now be held in place by the air pressure. _ 

7 If you do not have access to compressed air, an alternative 
method can be used. Position the piston at a point approximately 45- 
degrees before TDC on the compression stroke, then feed a long piece 
of nylon rope through the spark plug hole until it fills the combustion 
chamber. Be sure to leave the end of the rope hanging out of the 
engine so it can be removed easily. 

8 Use alarge ratchet and socket to rotate the crankshaft in the nor- 
mal direction of rotation (clockwise, when viewed from the front) until 
slight resistance is felt. 

9 ~ Stuff clean shop rags into any cylinder head holes above and 
below the valves to prevent parts and tools from falling into the engine, 


_ then use a valve spring compressor to compress the spring. Remove 


the keepers with small needle-nose pliers or a magnet (see illustra- 
tion). Note: Different types of tools are available for compressing the 
valve springs with the head in place. One type grips the lower spring 
coils and presses on the retainer as the knob is turned, while the other 
type uses a bolt or stud and nut for leverage. Both types work well, 
although the lever type is usually less expensive. 

140 Remove the spring retainer and valve spring (mark the top end of 
the valve spring for later reinstallation). On 1.5L DOHC and 1.8L 
DOHC, measure the depth to the upper side of the valve stem oil seal, 
then remove the oil seal (see illustration). Note: /f using air pressure to 
hold the valve(s) and this fails to hold the valve in the closed position 
during this operation, the valve face and/or seat is probably damaged. 
If so, the cylinder head will have to be removed, the alternate proce- 
dure for holding the valves described above may be used, or the cylin- 
der head will require removal for additional repair operations. 

11. Wrap a rubber band or tape around the top of the valve stem so 
the valve won’t fall into the combustion chamber, then release the air 
pressure. Note: /f a rope was used instead of air pressure, turn the 
crankshaft slightly in the direction opposite normal rotation. 

12 Inspect the valve spring for cracks or damage and check free 
length is as listed in this Chapter’s Specifications. Inspect the valve 
stem for damaged or rough face or an unevenly worn stem tip . Rotate 
the valve in its guide and check the end of the valve stem for eccentric 
movement, which would indicate that the valve is bent. 

13 Move the valve up-and-down in the guide and make sure there is 
no binding. If the valve stem binds, either the valve is bent or the guide 
is damaged. Rock the valve stem side to side; clearance should not 
exceed the valve stem to valve guide clearance in this Chapter’s Spec- 
ifications. If the valve stem is defective, the cylinder head will have to 
be removed for repair of valves and/or valve guides. 

14 Reapply air pressure to the cylinder to retain the valve in the closed 
position, then remove the tape or rubber band from the valve stem. lfa 
nylon rope was used instead of air pressure, rotate the crankshatt in the 
normal direction of rotation until slight resistance is felt. | 
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10.10 Remove the valve guide oil seal 
with an oil seal removal tool or a 
pair of pliers 


15 Lubricate the valve stem with engine oil or engine assembly lubri- 
cant and install a new oil seal using an oil seal installer tool or deep 
socket (see illustration), measuring the installed depth as necessary. 
On 1.5L DOHC engines, install the oil seal to the depth measured 
before seal removal (Step 10 above). On 1.8L DOHC engines, the oil 
seal is inserted similarly, which should be to a depth such that the 
upper side of the oil seal is 0.787 inch above the bottom of the oil seal 
bore. 

16 Install the spring in position over the valve. Replace any springs 
not meeting the inspection above. Be sure the spring is installed as 
marked during removal (top of the spring is up) and also note that the 
end of the spring with a closer pitch is toward the cylinder head. 

17 Install the valve spring retainer. Compress the valve spring and 
carefully position the keepers in the groove. Apply a small dab of 
grease to the inside of each keeper to hold it in place if necessary (see 
illustration). 

18 Remove the pressure from the spring tool and make sure the 
keepers are seated. 

19 Disconnect the compressed air hose and remove the adapter 
from the spark plug hole. If a nylon rope was used | in place of air pres- 
sure, pull it out of the cylinder. 

20 Refer to Section 9 and install the camshaft(s). 

21 Install the rest of the parts in the reverse order of the removal pro- 
cedure. 

22 Start and run the engine, then check for oil leaks and unusual 
sounds coming from the valve cover area 


11 Cylinder head - removal and installation 


Refer to illustrations 11.27 and 11.33 
Caution: The engine must be completely cool before beginning this 
procedure. 


Removal 

1 Disconnect the negative cable from the battery and remove the 
spark plugs. 

2 _ Drain the coolant from the engine block and radiator (see Chap- 
ter 1). 

3. . Drain the engine oil and remove the oil filter (see Chapter 1). 

4 Remove the intake air intake tube assembly from the intake 
plenum (see Chapter 4). 

5 . Remove the resonance tube above the ak cate (see Section 5) as 
applicable. 

6 Remove the throttle cable (on automatic transmission models) 
and accelerator cable. 


10.15 Gently tap the seal into place with a 
hammer and a deep socket - measure the 
depth of oil seal on DOHC engines 
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10.17 Apply a small dab of grease to each 
keeper as shown here before installation - 
it'll hold them in place on the valve stem 
as the spring is released 





7 ~ Remove the brake vacuum hose, fuel hose, radiator hoses, the 
purge control vacuum hose (from intake plenum to firewall area), cruise 
control vacuum hose (as applicable), and the heater hoses. Mark the 
hoses for later reinstallation. 

8 Remove ail electrical connectors/wiring harness connections to 
the cylinder head. Mark the connectors for later reinstallation. 

9 Remove water bypass tubing bolts/nuts (where applicable, the 


_ bypass tubing is mounted on engine head). 


10 Remove the water pump pulley and drive belt. 

11 Remove the air intake plenum and the fuel rail (see Chapter 4). 

12 Remove the intake manifold (see Section 5). 

13 Detach the exhaust pipe from the exhaust manifold. Remove ai 
exhaust manifold (see Section 6). 

14 Remove the valve cover (see Section 4). | 

15 Remove the timing belt covers and the timing belt (see Section 7). 
16 Remove the power steering pump and alternator drive belt(s) (see 
Chapter 5). 

17 Remove the alternator brackets. 

18 On models through 1998, remove the distributor (see Chapter 5). 
On 1999 and later models, remove the camshaft position sensor (see 
Chapter 6). 

19 Unbolt the power steering pump, as applicable, and lay it to the 
side without disconnecting the hoses (see Chapter 10). 

20 Check the cylinder head. Label and detach any remaining compo- 
nents that would interfere with cylinder head removal. On DOHC mod- 
els, remove the camshafts to access the head bolts (see Section 9). 

21 Using a breaker bar and the appropriate Allen-head driver or 
socket, loosen the cylinder head bolts in 1/4-turn increments, loosen- 
ing in the reverse of the tightening sequence (see illustration 11.33) 
until they can be removed by hand. © 

22 Lift the cylinder head off the engine block. If it is stuck, very care- 
fully pry up at the transaxle end, away from the head gasket surface. 
23 Remove all external components from the head to allow for thor- 
ough cleaning and inspection. See Chapter 2, Part B, for cylinder head 
servicing procedures. 


Installation 


24 The mating surfaces of the cylinder head and block must be per- 
fectly clean when the head is installed. 

25 Use a gasket scraper to remove all traces of carbon and old gas- 
ket material, then clean the mating surfaces with lacquer thinner or 
acetone. If any oil residue is on the mating surfaces when the head is 
installed, the gasket may not seal correctly and leaks could develop. 
When working on the block, stuff the cylinders with clean shop rags to 
prevent the entry of debris. Use a vacuum cleaner to remove material 
that falls into the cylinders. Caution: Be careful not to gouge the soft 
aluminum of the cylinder head. 
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11.27 A die should be used to remove sealant and corrosion from 
the head bolt threads prior to installation 


26 Check the block and head mating surfaces for nicks, deep 
scratches and other damage. If damage is slight, it can be removed 
with a file; if it’s excessive, machining may be the only alternative. 

27 Use a thread die of the correct thread size to chase (clean up) the 
head bolt threads (see illustration). Note: Cleaning up the threads 
using a thread die should not cut any metal from the threads. If you 
observe any metal cuttings while chasing the threads, stop and replace 
the bolt with a new bolt from an automotive parts store or dealer. Make 
sure the replacement bolt is a OEM (Original Equipment Manufacturer) 
replacement cylinder head bolt specifically designed for this engine, 
and is the correct length and thread type. Discard the defective bolt. 
Use a tap of the correct thread size to chase the threads in the head 
bolt holes, then clean the holes with compressed air - make sure that 
no residue such as dirt, corrosion, and sealant remains in the holes and 
the threads are not damaged as this will affect torque readings, which 
affects the quality of the head installation job. Warning: Wear eye pro- 
tection when using compressed air! : 
28 Install the components that were removed from the head. 

29 Position the new gasket over the dowel pins in the block. 

30 Carefully set the head on the block without disturbing the gasket. 
31 Before installing the head bolts, apply a small amount of clean 
engine oil to the threads. 

32 Install the bolts and tighten them finger tight. 

33 Tighten the bolts following the recommended sequence in several 
steps to the torque listed in this Chapter’s Specifications (see illustra- 
tion). : or 

34 The remaining installation steps are the reverse of removal. 

35 Refill the cooling system, install a new oil filter and add oil to the 
engine (see Chapter 1). 3 
36 Run the engine and check for leaks. Set the ignition timing (see 
Chapter 5) and road test the vehicle. 

37 Frequently recheck coolant level for the first few hundred miles to 
be sure that no leakage exists. 
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12 Oil pan - removal and installation 
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Removal 

Refer to illustrations 12.5a, 12.5b, 12.7a, 12.7b, 12.7c and 12.7d 

1 Disconnect the negative cable from the battery. 

2. Set the parking brake and block the rear wheels. Raise the front 
of the vehicle and support it securely on jackstands. 

3 Remove the under cover splash shield(s) from under the engine 
(see illustration 7.3). | 

4 Drain the engine oil and remove the oil filter (see Chapter 1). 

5 Disconnect the exhaust pipe from the exhaust manifold (see 
illustrations). 

6 Remove the oil pan as follows: Caution: Do not insert the screw- 


1.6L SOHC 





, Distributor end 
1.8L DOHC 





41.33 Cylinder head bolt TIGHTENING sequence 





driver or prying tool between the Main Bearing Support Plate (MBSP) 
and the engine block. Be very careful not to scratch, bend, or otherwise 
damage the mating surfaces of the oil pan, MBSP, and block or oil 
leaks could develop. Note: Oil pan bolts may be of varying sizes. Mark, 
tag, or store each oil pan bolt/nut with the location removed from the 
oil pan for correct reinstallation later. 7 

7  On1.6L SOHC models, the oil pan may be one piece, or it may be 
a two-piece design with an Oil Pan Stiffener at the transaxle end of the 
engine which attaches to the oil pan. Also, this engine has a MBSP 
between the oil pan and the oil pan, attached at the main journals and 
the oil pan bolts. If the vehicle you are working on has a two piece oil 
pan, first remove the oil pan sliffener bolts around the bottom of the 
transaxle and at the engine block, then remove the oil pan stiffener. 
Remove the remaining oil pan bolts and then remove the oil pan. If the 
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12.5a Remove the exhaust pipe flange connection... 


12.5b ... and remove the pipe from the exhaust manifold - 
remove the catalytic converter if necessary 





12.7a Carefully pry the oil pan away from the Main Bearing 
Support Plate (MBSP) - pry at the engine block ears as shown 








12.7¢ Remove the MBSP bolts (if equipped) 


oil pan is stuck, carefully pry it loose by inserting a screwdriver or small 
pry bar at the engine block ears located at the transaxle end of the 
engine (see illustration). Do not pry along the oil pan lip and the 
MBSP. With the oil pan removed, detach the oil strainer from the 
MBSP (see illustration). Then remove the MBSP bolts (see illustra- 
tion), and very carefully pry the MBSP against the main bearing journal 
or at the corners of the MBSP (see illustration). Caution: Do not pry 
on the rod bearing caps. 





12.7b Remove the oil pickup tube/screen assembly 


12.7d Carefully pry the MBSP from the engine block by prying 

against a main bearing journal - DO NOT pry against a rod journal 

at this step. If the mating surfaces are damaged, oil leaks 
could develop 


8  On1.8L SOHC and 1.8L DOHC models, remove the oil pan bolts 
and then remove the oil pan. If the oil pan is stuck, pry it loose very 
carefully by inserting a screwdriver or putty knife at the engine block 
ears at the flywheel end of the engine block. Caution: Do not insert the 
screwdriver or prying tool at any other area. Then, remove the MBSP 
attaching bolts and remove the MBSP, prying as necessary agairist the 
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| 12. 213 Apply si silicone sealant to the engine block at the shaded 7 


areas shown (except 1 SL DOHC engine) — 


12. 14 ; Apply a bead of silicone sealant. to the. main bearing” 


= - Support plate ¢ or oil pan inside the bolt holes & = a oe 





main in bearing journal c or rat the corners of the MBSP. Note: On 1999 and | 
later 1.6L DOHC engines, ‘remove the engine/transaxle stiffener before — 


removing the oil pan. a 
Note 2: On 1999 and later 1.8L DOHC engines, the oil pan has an 


unused hole. Thread a pan bolt into this hole to force the edge of the 
pan away from the block. This is safer than using a pry tool to break the | 


gasket seal. 

9 On 1.5L DOHC models, remove he oil pan bolts and then remove 
the oil pan. If the. oil pan is stuck, pry it loose carefully by pecs a 
screwdriver or putty knife at the corners se the o ay 


Installation. 
Refer to illustrations 12. 1 3, 1 2. 14 and 7 2 16 


10. Use a: scraper to.remove all traces of old gasket maiertal: and 


sealant from the block, MBSP, and oil pan. Clean the mating surfaces 


with gasket cleaner: or equivalent solvent, available at automotive parts 
stores..Caution: Be very careful not to scratch, bend, or otherwise dam- . 


age the. mating : surfaces of the pan and block or oil leaks could develop. 


_ 11 Make sure the threaded bolt holes i in the block are clean. Visually : 


check the condition of the oil strainer. 


12 Check the oil pan flange for Eas or distortion, particularly at the | 


bolting flange. 

13 On all except the 1 BL. DOHC model, apply silicone sealant to the 

_ . shaded areas of the engine block (see illustration). Note: The next 
step must be completed so that the MBSP can be installed within 5 
. minutes after the sealant in this step was applied. | 

14 On all except the 1.5L DOHC model, -apply.a Continuous: bead of 


silicone sealant to the bolting flange (lip) of the MBSP. inside the bolt. 
holes (see illustration). Install the MBSP bolts and tighten them to the 


torque listed in this Chapter’s Specification. Note: The MBSP must be 
installed within 5 minutes. of application: of “the sealant applied in 
Step 11 above. 


15 On 1.5L DOHG. models, apply a continuous bead ‘of silicone. 


~ sealant to the bolting flange (lip) of the oil pan inside the bolt holes. 
Install the oil pan. bolts and tighten them to the’ torque listed in this 
Chapter’ s Specification. Note: The oil pan must be installed within 5 
_ minutes of application of the sealant. . 

16. Onall except the 1.5L DOHC model, apply siieone sealant to new 
gaskets for the oil pump body and rear cover.. Install the new gaskets 
on.the oil _pump body and rear cover on the engine block, with the pro- 
| jections on the gaskets in the: notches (see illustration). © 

17. On all except.the 1.5L DOHC model, apply a continuous. bead of 
silicone sealant to the oil pan- bolting flange (lip) inside the bolt holes. 
18 On all except the 1 .oL DOHC model, carefully position the oil pan 
on the engine block and install the bolts/nuts. Working from the center 
out, tighten them to the torque listed in ae Chapter’s Specifications in 
three or four steps. 

19 The remainder of installation is the reverse of removal. Be sure to 
add oil and install a new oil filter. 

20 Let the silicone sealant set lg approximately 12 have before | run- 
ning the engine. 

21 After sufficient time for the silicone sealant to set t up, run the 
engine and check rr en leaks. | 





application 


12.16 Location of projections on gasket/Seal installation for the 
oil pump body and the rear cover (except:1.5L DOHC engine) _ 





13 Front cover - removal andinstallation = 





Refer to illustration 1 3. 6 


Removal are 
1 - Disconnect the negative battery cable: 

2... Remove the under cover. splash shield. . i 

3. Securely support the front of the vehicle ¢ on njackstands, and remove 


the front passenger side tire for access to the front cover. Remove the | 


alternator (see Chapter 5). Remove the air conditioning compressor (with- 
out i eeconnecting the hoses) and secure it aside (see Chapter 3). . 
4 .-Remove the crankshaft pulley, water pump pulley, timing belt 
covers, timing belt, and timing belt guide (see Section 7). can’ 
5 Remove the crankshaft. sprocket using two prybars or screw- 
drivers placed behind the gear to apply even pressure on the gear to 
slide it off the crankshaft. 

6 Remove the front cover bolts/nuts from the engine block (see 
illustration) and separate the front cover from the engine block. You 
may have to pry carefully between the front main bearing =e and the 
pump housing with a screwdriver. 


Installation 


7. Usea scraper to remove all traces of gasket and sealant from the 
cover and engine block, then clean the mating surfaces with solvent. . 
8 _ Install new gasket with a thin coat of silicone sealant on the front 
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13.6 Remove the bolts (arrows) and separate the front cover from 
! the engine block 


cover gasket surface. Reinstall the front cover to the engine block. 
Note: Be sure the sealant doesn’t plug or cover any oil passages. 

9 Install the bolts/nuts, tightening them to the torque listed in this 
Chapter’s Specifications. 7 

10 The remainder of installation is the reverse of the removal proce- 
dure. | 





14. Oil pump - removal, inspection and installation 





Refer to illustration 14.2 

Note: /f you are replacing the front oil seal only and not removing, 
inspecting, repairing or replacing the oil pump, the front oil seal can be 
replaced without oil pump removal as described in Section 15. 


Removal 


1 Remove the front cover, which is also the housing for the oil 
pump assembly (see Section 13). 

2 Place the front cover/oil pump on a workbench. Note how far the 
oil seal is seated in the bore. Using a seal removal tool or a screwdriver 
taped or wrapped with a rag to protect the pump bore, remove the oil 
seal from the housing (see illustration). Caution: Do not scratch the 
housing bore. 

3 Remove the screws that hold the oil pump cover (slotted plate) to 
the front cover/oil pump housing. Inspect the oil pump cover for distor- 
tion or damage. 

4 Remove the oil pressure relief valve. Note or mark the direction of 
the components as installed, then remove the oil pump inner and outer 
rotors from the housing. 


poeces 





14.5b ... then measure the clearance between the drive 
and driven rotor... 
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14.2 Remove the front oil seal using screwdriver or punch - wrap 
the tool tip with tape to protect the oil pump bore 








14.5a Measure the clearance between the oil pump driven rotor 
and the pump housing... 


Inspection 


Refer to illustrations 14.5a, 14.5b and 14.5c 
5 Reinstall the oil pump inner and outer rotors into the oil pump 
housing (see illustrations) and measure the clearance of: 


a) The driven rotor-to-pump housing. 
b) The drive rotor-to-oil pump driven rotor. 
c) The rotor set-to-oil pump housing endplay clearance. 








Ce 


14.5¢ ... and finally, use a straightedge and measure the endplay 
between the rotors and the pump housing 
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15.7 Before removal of the old oil seal, note how far the seal is 
seated in the bore and the direction the oil seal lip faces. Remove 
the front oil seal with a screwdriver taped or wrapped with a rag 
to protect the crankshaft surface and engine block 


Compare your measurements to the clearance listed in this Chapter’s 
Specifications. 

6 Check the length of the oil pressure relief spring when removed 
from the oil pump. Compare the length measured with the free length 
listed in this Chapter’s Specifications. Replace the spring if necessary. 
7 Be sure the surfaces of the pump housing are clean and dry 
before reassembly. 

8 — Lightly coat the outer edge of a new oil seal with engine assembly 
lubricant or clean engine oil. Using a socket with an outside diameter 
slightly smaller than the outside diameter of the seal, carefully drive the 
new seal into place with a hammer. Make sure it’s installed squarely 
and driven in to the same depth as the original. If a socket is not avail- 
able, a short section of large diameter pipe will also work. Apply engine 
assembly lubricant to the seal lip surface that contacts the crankshaft. 
9 ~ Lubricate the oil pressure relief valve piston with clean engine oil 
and reinstall the valve components into the pump case. Tighten the 
plug to the torque listed in this Chapter’s Specifications. 

10 Lubricate the rotor set with clean engine oil. Reinstall the rotors. 
11. Pack the pump cavities with petroleum jelly (this will prime the 
pump and ensure good suction when the engine is started). 

12 Install the cover and tighten the screws to the torque listed in this 
Chapter’s Specifications. 

13 It is a good idea to remove the oil pan and inspect the screen at 
the end of the oil pick-up tube (see Section 12).for any debris that 
might plug it. Either clean the tube and screen completely or replace it 
with a new one at this time. 


Installation 


14 Install the front cover (see Section 13). 

15 Reinstall the remaining parts in the reverse order of removal. 

16 Add oil (see Chapter 1), start the engine and check for oil pressure 
and leaks. 





15 Crankshaft front oil seal - replacement 





Refer to illustrations 15.7 and 15.9 

1 Disconnect the negative battery cable. 

2 Remove the under cover splash shield. 

3 Securely support the front of the vehicle on jackstands, and 
remove the front passenger side tire for access to the front cover. 

4 Remove the crankshaft pulley, timing belt covers, timing belt, and 
timing belt guide (See Section 7). 

5 Remove the crankshaft sprocket using two prybars or screw- 
drivers placed behind the gear to apply even pressure on the gear to 
slide it off the crankshaft. 

6 Cut the front oil seal lip with a razor knife. 


15.9 With the oil seal lips facing the correct direction as when 
removed, press the oil seal partially into place by hand. Using a 
large socket or suitable pipe or tubing to fit the seal, tap the seal 
into the bore until it is flush with the face of the oil pump body, as. 
noted before removal 


7 Note how far the seal is seated in the bore and the direction the 
oil seal lip faces (the oil seal should be flush with the face of the oil 
pump body. Remove the front oil seal with a screwdriver taped or 
wrapped with a rag to protect the crankshaft Surlate and engine block 
(see illustration). 

8 Clean the bore in the engine block and clean the crankshaft sur- 
face. Coat the outside of the new front oil seal with engine oil. Apply 
engine assembly lubricant or clean engine oil to the seal lip. 

9 Press the oil seal in slightly by hand, with the oil seal lip facing the 
same direction as removed. Using a seal driver or a socket with an out- 
side diameter slightly smaller than the outside diameter of the front oil 
seal, carefully tap the new seal into place with a hammer (see illustra- 
tion) until the oil seal is flush with the face of the oil pump body. Make 
sure the oil seal is installed squarely. 

10. Reinstall the crankshaft timing belt sprocket and timing belt (see 
Section 7). 

11. The remainder re the installation is the reverse of the removal pro- 
cedure. 

12 Run the engine and check for oil leaks at the front oil seal. 





16 Flywheel/driveplate - removal and installation 





Refer to illustration 16.3 


Removal 


1 Raise the vehicle and support it securely on jackstands, then refer 
to Chapter 7 and remove the transaxle. 

2 _ If you’re working on a model with a manual transaxle, remove the 
clutch cover and clutch disc (see Chapter 8). Now is a good time to 
check/replace the clutch components and pilot bearing. 

3 Use acenter-punch or paint to make alignment marks on the fly- 
wheel/driveplate and crankshaft to ensure correct reinstallation align- 
ment later (see illustration): Note: The flywheel can be marked prior to 
transaxle removal if desired through the access hole at the oil pan 
/transaxle housing area (1.5L DOHC engine access method may vary 
from other models). 

4 Remove the bolts that secure the flywheel/driveplate to the 


_ crankshaft. If the crankshaft turns, wedge a screwdriver in the ring gear 


teeth to jam the flywheel. 

5 Remove the flywheel/driveplate from the crankshaft. On the auto- 
matic transaxle models, also remove the driveplate backing plate and 
adapter, taking note of which sides of the driveplate the adapter plates 
are mounted for correct reinstallation later. Since the flywheel is fairly 
heavy, be suré to Support It while removing the last boll. 

6 Clean the flywheel to remove grease and oil. Inspect the surface 
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16.3 Mark the flywheel/driveplate and the crankshaft so they can 
be reassembled in the same relative position — 


for cracks, rivet grooves, burned areas and score marks. Light scoring 
can be removed with emery cloth. Check for cracked and broken ring 
gear teeth. Lay the flywheel on a flat surface and use a straightedge to 
check for warpage. If necessary, take the flywheel to an automotive 
machine shop to have it resurfaced. 

7 Clean and inspect the mating surfaces of the flywheel/driveplate 
and the crankshaft. If the crankshaft rear seal is leaking, replace it 
before reinstalling the flywheel/driveplate (see Section 17). 


Installation 


8 Remove any thread sealant from the crankshaft flywheel bolt 
holes and bolts. Caution: /f all the thread sealant cannot be removed 
from a bolt, replace that bolt. Do not apply new sealant when installing 
a new bolt. 

9 For manual transaxle models, position the flywheel at the 
crankshaft. For automatic transaxle models, position the adapter, 
driveplate, and backing plate at the crankshaft. Be sure to align the 
marks made during removal. Before installing the bolts, apply thread 
sealant to the threads of any bolts except new bolts used. 

10 Wedge a screwdriver in the ring gear teeth to keep the 
flywheel/driveplate from turning as you tighten the bolts to the torque 
listed in this Chapter’s Specifications. Follow a criss-cross pattern and 
work up to the final torque in three or four steps. 

141. The remainder of installation is the reverse of the removal proce- 
dure. 
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17 Rear main oil seal - replacement 


EEE 


Refer to illustrations 17.4 and 17.5 : 

1 The transaxle must be removed from the vehicle for this proce- 
dure (see Chapter 7). | 

2 Remove the flywheel/driveplate (see Section 16). 

3 Cut the rear main oil seal lip with a razor knife. 

4 Pry out the old seal with a screwdriver taped or wrapped in a rag, 
or use a seal removal tool to pry the seal out (see illustration). | 

5 Apply engine oil to the crankshaft seal journal and to the lip of the 
new seal. Carefully push the new seal part way into place by hand. 
Carefully tap into place using a flat punch, large socket, or a suitable 
short pipe or tubing of the correct diameter until the oil seal is flush 
with the edge of the rear cover (see illustration). 

6 Reinstall the flywheel/driveplate (see Section 16). 

7 The remaining steps are the reverse of removal. 


EE 


18 Engine mounts - check and replacement 


ee 


1 Engine mounts seldom require attention, but broken or deterio- 
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17.4 The quick way to replace the rear main oil seal is to simply 
pry the old one out... 








17.5 ... then lubricate the crankshaft journal and the lip of the 
new seal with engine oil and tap the new seal into place - the seal 
lip is stiff and can be easily damaged during installation if you are 

not careful 


rated mounts should be replaced immediately or the added strain 
placed on the driveline components may cause damage or wear. 
Warning: Do not remove any engine mounts or components of engine 
mounts if the engine is not properly supported as described. DO NOT 
place any part of your body directly under the engine when performing 
engine mount work and when the engine is supported only by a jack! 


Check 


2 During the check, the engine must be raised slightly to remove 
the weight from the mounts. 

3 Raise the vehicle and support it securely on jackstands, then 
position a jack with a block of wood under the engine oil pan or use an 
engine support fixture from above. Carefully raise the engine just 
enough to take the weight off the mounts. Warning: DO NOT place any 
part of your body under the engine when it’s supported only by a jack! 


Support the engine just enough to take the weight off the engine 


mounts but without lifting the. weight of the car from the jackstands 
4 Check the mounts to see if the rubber is cracked, hardened or 
separated from the metal portion. Occasionally, the rubber will split 


~ down the center. 


5 Check for relative movement between the mounts and the engine 
or frame, using a large screwdriver or prybar to attempt to move the 
mounts. If movement is noted, lower the engine and tighten the mount 
fasteners. , 

6 Rubber preservative liquid, available from any automotive parts 
store, should be applied to the engine mounts (and other chassis rub- 
ber components) to help protect from deterioration. 
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General engine overhaul procedures 








1999 and later 1.8L DOHC.............ccccsseneseneeeees Sxdubauesoxeaseuent eaoueaen 
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_ Section Section 
COMPFeESSION ChOGK Aicssocictnis ees a lneeee ane ees - 4 Engine overhaul - reassembly sequence. sates Sauich vane neeet an oupcanareeoaes 21 
Crankshaft - inspection... re Ce er mee wae. “19 Engine rebuilding alternatives .........sscccssessesseeseeens beutwicetutunes aaenre 7 
Crankshaft - installation and main bearing oil Clearance check .. 23 Engine removal - methods and precautions Sc suasisnawmaweadenstinns Pree 5 
Crankshaft - rermoval........ccccssccsssssneseeasscsreesessaeaeessssneessassncuessecneanees 14 Grier IN fOr etl OW acdc fase Sesceessccinsuaveesivnvevedvecerssccbesbivennsaactonuaness 1 
Cylinder head - cleaning and inspection........ Sigis is acacia eraeacumls ~ 10 Initial start-up and break-in after OVEPNAUL oo... eeeecesesesseseseesneereeeeens 26 
Cylinder head - disassemblly...........:sceee abetsevadaguces cei iete., o Main and connecting rod bearings - inspection and selection....... 20 
Cylinder head - reassembly LE SO ete eee Sicuis suatatean! wean 12 — Piston rings - installation ....0...0.cccccceecsscssscseveseseersersenese saetbaias Wn 522 
Cylinder Moning .......sescseescsssseceseeeees bivedsasssscuwsenceecntese simian? 2 UL Pistons/connecting rods - INSPECTION .........ceeceeeeeeeees Siri aeseecdeacs 18 
Engine - removal and installation ...........:cssseeeees seasives Cake cetaicaves 6 _ Pistons/connecting rods - installation and rod beans 
_ Engine block - cleaning............ jecietetoatcecnttenter aemctteeeiiise 10 Oil Clearance CHECK .........ceceseeseeeectenenes iadipawsuedeetvonpwtee! or 25 
Engine DIOCK - INSPECTION........ccssseeseresssnseeseessessersnseesseseneeeenaneanenes 16 Pistons/connecting rods - reMOVal .......ssscseeereerenrenss endesacanaas -, 13 
CHECK ENGINE light............... etic Nasal teas tao ercieaaeececaee See Chapter 6 Rear main oil seal installation................. Sages eeuad aeeeeewndeec cat paaeesn thee 24 
Engine overhaul - disassembly SEQUENCE.....eeeeeene sactueegen aaiate wee 2 8 Vacuum gauge diagnostic checks | bets swavzsnejaatanse pevpasecequaunerarateacets 3 
Engine overhaul - general information ....:.......:cccesecsssecssretseseetees 2 Valves - servicing scisdauslstasacektejlseas autida cues cebu devetpaas auesaadanavangedeat aaesamoune 11 
Specifications 
General 
Displacement : 2 ; 4 a , 2 
1.6L SOHC ......ccscsssesseoee ib decteiactes Sutteauatnie icine: 97 cubic inches 
1.8L SOHC ........... ee steele cece abt at data ae uence al 112 cubic inches. 
DOLE DOC vuseotccedtseelctae acd heehee nese eS cs 4112 cubic inches 
De SLOG saa cicuseces dears spent cases tan iene vcveueaswanesucs equi aetatas enveacootakeuearaaians 91 cubic inches 
Cylinder compression pressure @ 300 rpm 
1.6L SOHC (except Palio) ; aa #4 | | 
SEB AN 25 catch shed cncavesnis puasveresncdoeoaannmmarseoanens aiasecivesivicsvasneneuceds ww -«- 192 psi 
MiNiIMUM 0... ceeecceeeeeeeeeees picdady cuatiatactss nade GG i sagudivaiansende atnishcbaians 125 psi 
1.6L SOHC (California) - cn a re ee 
Standard .......... de denacusdeios uncsntonep es nua antuh read gat adadeGuntncdeuaytaet wae 185 psi 
| MiNIMUM 1... 0. eeeeecsesneeeneeesnerceeeeeees a sabdiaua cocuesaubaueasssnepaeveovenesAeaanevsaxs 142 psi 
— 1.8L SOHC | | | 
| Staal cpctvtese-c ics canccutsstecsarstansausticeostshottianta Goumcrsausievauanaiene sGunwoand 173 psi 
BUI ices sess oeecc ces catce eect cetaceans casvaseie Guat aes ee sasetiolcusa a 121 psi 
1.8L DOHC a | | 
eS PRCA oe ican cans ahe sxsenduceocstenacacetouss-uuseesnsaeereetomuectaansenss sahatansteuct 182 psi 
MINION sieeciseceecretansotienses sabie ei cusen asec eu sawas tentetatts Ee uaedpuse tenes 128 psi 
1.5L DOHC 7 | | a: # | a3 : a ee | 
AS TAMING Sos cuca deeds occ) uz caaca conusus ce cec vaca wadesanceu set -nettanceuemewaelaaesacea ees 195 psi | 4 Sg. ed a 
MiniMUm .....ceccseeeceesecerseeneees dev astnuneutpueesbaestcaecuabpanestene Se evhibieveien cans 146 psi | es , » 
Oil pressure (all engines - warn} | 
FOO PO... eeccceceescessenseusnannececescenseetenensnnaccaccoasasaeessunnarsensessenansenseres 29 to 42 psi 
- 3000 rpm | 
All except 1999 and later 1.8L DOHC... sdidanadedaadilannvoteueaavenonaaenacentuas 43 to 56 psi 


57 to 71 psi 
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Cylinder head — 
_ Warpage limits 
Block surface —ss—it | aa 
NOL SOG vrescveapencteszecegatceteansts paeaiintcess auaduaceseuiaauseusanaetusunadeorsennuse 0.006 inch 
1.8L SOHC and 1.8L DOHC............... sineessbepuaseenareties eamasaenenegacvaals 0.004 inch 
1.5L. DOHG and 1.6L. DOHG...,..sscsescssssssscssserssessossssegoesscsersesonseciee "0.006 inch 
_ Manifold surfaces (all engines).............. gab saucdatancsad even isakpieusaieseusseaias 0.006 inch 


Valves and related components 
Valve margin thickness (minimum) 
1.6L SOHC (except coo | | es , 0 | 
NIGGA acs hes va ances ten peanut taco tenieeucisates we aeceasses cose amusouenieaeaaae: ee . 0.031 inch 


Exhaust........... cup hdvsanavaasneateavadseaaaivateat oh ccauatesauateatesteotacsaetssanauneseds ~ 0.043 inch 
1.6L SOHC (California), 1.8L SOHC and1.88L.DOHC © oe 
HUA ‘sissstaniatcnnissndsvaertaesdneenccea bennccsaputeatenenransabeueeanaats emiddsadtceevunteasas ~ 0.035inch 
«Exhaust... ee eeeeeees feisetesciuessvcwas te an conieuelnaaneanseleartakraueneee 0.039 inch 
1.5L and 1.6L DOHC a er ee eT er ee eee 
| UMAR C vaesseeseeeeseresnsseeeeestrnnnsenseeenenntnannnceeeete ss ials iisedeeteaien ead: 0.043 inch. 
“EXMAUISE ssesscnsnnsncensteron oer evecudamavetalenwen eg Ge tans nuenteas. ~' OO4AT-INen © * 
Valve stem diameter | | | 7 | 
1.6L SOHC (except California) 3 eee < te | a 
Intake sot sdeevkuae od beut evesbvansatstantecnsees seaulailes siavceanienass bh dtetuduare aapvavebananie 0.2745 to 0.2749 inch 
UNE ee eestrceead asa ctnctaicee cee es —- 0.2743 to 0.2748 inch 
1.6L SOHC iCatfomia) i BL. Rone and 1 8L DOHC es a Se rn re 7 sey 
INTAKE ......ceseeestereees Ratsectesatnaaasie Diese lttseseenerere - OF.£2361t00.2356 inch «ft 
EXNAUSE ccccesccctectsscdecceneriecCressncntConseninvcctinianieciaiunsliameiion, 0.294910 0.2364 inch? 3 
1.5L DOHC | crt ee ee ae 
take cinerea Gunnin mauati, , O.218410:0.2159. inch: 
EXHAUSt iciccclesescrectvstactissctassstsssslseedcinesocteesiausecsesnsssieincieeetsasee 0.2152 to 0.2157 inch 
~ 1.6L DOHC a a re i, cre _ 
Intake svstseninniennannennneniangntnenseavensnennesinetnnenineaanssnneenetiit _ 0.2350 to 0.2356 inch 


EXDAUSE coir eet ce co tei setes aces occ te eee 0.2348 to 0.2354 inch 
Valve stem-to-guide clearance at a a : 


~ Intake (all engines) a i ae ee | 
~ Standard... cee Lcstudsnlavuectticloastssuteanetessiesdictiettnecl necesita 0.0010 to 0.0023 inch > 
Service limit.......c.csseees eat ah ete ere ah Aes 0.008 inch 
- Exhaust (all engines) — a re ee _ - os 
Steriar ed ciccavisiiasveysiciavceauvlciacivenatie sakes aaooanroiemeieas. . 00072 10'0:0025 inch 
Service limit... cece a i earadvanwantawsawduselewuccuudsastaueirasactevadsastuseae® . Q.008inch —. . 
Valve spring 7. ¢ | : | 


Out-of-square limit .. .. 
1.6L SOHC (except Califia) . . a oe 
LEAKS seckcccvnvss dul ieceer Svante potitudeouvestisadinisede vas tiaess Biaawieks 0.060 inch 


Exhaust........ ee a Ree eer Torre fares seek spiaueeverts wee 0.060 inch 
1.6L SOHC (California) | ie so a | 
Intake............ Se cee Romane ee eaateadiatstisveantes aiiilitewaastiven , 0.063 inch 

EXhAUSticicsicicicicres Ceibiaeae ose terepeuanaretsiat esting, 05059 Ineh 
1.8L SOHC a Ww | 8 ete ae ss 
HULA yo icisianssnsevarerendspidrnStensratena tosses: sastenetawtees uidideetlabentens svete 0.063 inch 
EXh@USt.....cccsscsscssssseeees oe dadetierciet culecsanstoiut Saeseetateceanite 0.060 inch 
1.8L DOHC | ane s 2 ing fe, 
WARS; feceier ilies bee eendes —Ol064 inch. « 
EXNAUSE. Suucuaniakiaacanuancieeecninmimaaca “OOC4INCh 
1.6L DOHC (intake and ree. eae raates sanes evened ies 0.060 inch | 


1.5L DOHC - Intake and Exhaust «0... eaetensiagundecenane seesenaa 0.052 inch 
Free length (minimum) : ii 

1.6L SOHC (excépt Califomia) > ie at 

. Intake... Fotos daleseeauet Sovoasticew toa scien aseusudetvasaieeat adie civacauee’ 1.398 inches 


ExhauSt.......ccccccsesseeees igetius sacuatalacedacedes cuban sidivvseledamtectseeine bun ~. 4.400 inches 
1.6L SOHC (California) | : rs er rf 
(TEAKG cis ccvesvessosteneatecs sgecbews mepjatecies Mosse acetates edema as oe aee es 1.540 inches 
Exhaust........... Seid Surana datasets aia uals tsencnes SAN cued vaadeeauaiveansvasaip 1.500 inches 
1.8L SOHC = . | ji 
Intake. eteee a psieaideteaeeasenaeee: efi ieetcascls areas 1.535 inches 
EPA Econ ese cae eh des tore Pads hunewaeceusbeaeanevaetbeuneccceus . 1.476 inches 
1.8L DOHC . : 
WAG secetectetsicszsvasusvtocesaged ene Downe weal sch acttne Cet atl 1.555 inches 
“EXMBUST vc aiecscots ee ore hea: Resveryraldtentenanecacuastwasauicage 1.555 inches 


4.5L and 1.6L DOHC | | | - oe 2 oS 
Compressed height, Spring fOrC@............sseeseessesestseateeseneenes 29 to 32 Ibs (Measure spring force at 1.24 inches) 






_Chapter 2 Part B. General engine overhaul procedures — * ; 2B-3 


| Crankshaft and connecting rods 


Connecting rod journal 
| Diameter | | , ; | 
_All except 1.5L DOHC ...ssseve bebaccess fener Cut isPiagd cies stanetsarssaeoues _ 1.7693 to 1.7699 inches 
FS h DOG asi cet ik eee ot ee eee 1.5725 to 1.5730 inches 
Out-of-round limits (all engines) sasccees ieaAbed Scie entoitasnenstetin ances 0.0020 inch | 
~ Runout limits (all engines) ............ A su shcsnageced visa elec atasademeee ste 0.0016 inch 
Main bearing journal (all engines) Geiss, | a paras & 
Diameter............ eater easeaieeeys wctuapieetenaisndacss asin Usidectedetatwenent 1.9661 to 1.9667 inches | 
OUt-OF-TOUNG ........-ccesegeesessensesceesenenenesneneesesnaenneranerenneeencnes auatdeunsgenediae 0.0020 inch 
Runout limit ............. ca ceadha shoe ueseck Ueuutbacaseeabadegetesuttadeceancstenastacenges eels ~ 0.0016 inch 
Main bearing oil clearance > | 3 ae 
Standard {all except 2000 1.8L. DOHC) .vtccsestsseseseteccitisnees 0.0007 to 0.0014 inch 
‘Standard (2000 1 BL pore) cee iia he as ease cates eveusteeeene 0.0011 to 0.0018 is 


Service fit .......-.cecessesessenscecesseeeseetseeees eee T chad cesesuidinevonntsharins 0.0040 inch 
Connecting rod oil clearance _ | | 
1.6L SOHC and 1.8L SOHC - ee. Fe G8” Soe ok | a 
‘Standard ............ itteeecesenepeennennneanan scesdueks edsucdesnaden sige see as kewadeaees 0.0011 to 0.0026 inch .. 


- Service limit... siledcaoeavipeleiiSeetentet iseanaten eituciavens sul capeegaevereveteyies desaacunant 0.004 inch ~ 
1.8L DOHC 7 a a a SS 
Standard through 1998) ........ sasseceveseceestarbdosavcebestnesunsnerescensens) ~~ 0.0008 to.0.0026 inch 
Standard (1999 and later) sapeaies aad: uiedaes duttttteststieesivaesee 0.0011 to 0.0018 inch 7 
— Service limit...........: Cia weeds iedtnetest schist on Scr Saccte ci taetts 0.004 inch 
1.5L DOHC at a | Pa | <4 
Standard .....ccceceeeee bualensetdes Pee ae uh ESF custeeies latidissteua. 0.0012 to 0.0039 inch 
Service limit... naaanneseee: Sd atta te eee fier eta 0.004 inch | 
Connecting rod side clearance (ali engines) ye Pe | | 
Standard......ccccseescssnersseeneneseeseeseessserenersmensenseersnersenssenseneecanneneananeens 0. 0044 to 0. 01 03 inch ) Ne 
Service limit 2... csssesseceeeseeeseeees ei dileraeincel tine seenae avavanoucsustees 0.012 inch | _ ; He Segoe 
Crankshaft endplay (all engines) 7 teins, 2a arr aad i 
Sari aR sce fis io tastes ate arecatete deci tcgte dander te ata tia ae 0.0032 to 0.0111 inch 
Service limit oe | | | —_ | 
All except 1.5L DOHC............... iva iidtqude Weuduadnged atineeatdnsiscenpeeebnesnn 0.012 inch. 
1.5L DOHC. cesscossssessssne rtastiaiiens Sous nantasos eiralapeaedetne. ec eomlemscnsigh ~ 9.0118 inch - ‘ 
- Thrust washer thickness... ditieeeenieenisaeeeteeatecnes 0.0985 to 0.1003 inch - | 
Engine block | | 2 fhc oo 
Deck warpage limit (all ENGiNeS) ........scssessessesecseeseeneetesteeesatenneeteneereneesees 0.0060 inch 


Cylinder bore diameter 
1.6L SOHC and 1.6L DOHC — . oh oe Re i et 4 
SF CLAN CL -dcieasdsdinescucaucuncyasuehexeuviaisecabasteiasduouastnnnas Fe ees wns 3.0709 to 3.0716 inches 


Oversize 1... aes clelth basttaacatecanaceatesshuaageant siebas duticvcetausens 3.0810 to 3.0812 inches 
OCUGISIZ6 2 iiikicddensabennssereascacsedé slitinn om A Sasaaannen ene. ¢. “aed LO 3.0910 inches — 
1.8L. SOHC and 1.8L DOHC | &e . . ae a? , 
ASHEN 2 cssancrrasvevesscocoaeoasntponenenis icatlnlehiadeleecnetan chatter Lut 3.2678 to 3.2684 inches _ 
CVErBIzE 1 ccccussscccccsscesccsascadecocsvgseieesssesecsossmssssesrsecatessesneseceneespeanees, G2 78 t0-3.2780 Inches : - 
OVEFSIZE 2 ..eceeeeseereesseeeess ice ach eachah ea tas ie ecm rer 3.2877 to 3.2879 inches 
VSL DOA wiviiticinsrsencccicscossencceseaeee ich Selenite, “ce: 2040 80 2.9638 inches 
P OVOISIE 1. skaniicaenccandnaaemaaaerannunas U2. OFDIO2. 0791 inches 
Oversize 2... eae teldiaceataceles scscpunesuaiee! ssanaedieancineten sategeasuase: 2.9843 to 2.9849 inches _ 
Taper and out-of-round limits . ee | a 
| At except 1.5L DOHC. Meiveys s folie Teuseis dea diane wantlsauhisesauetattas-adtzeceumaveanieed 0.0007 inch — | : iF, 
(A.BL DOHC vererereterr ae st cceeetmiae  (OO00R INC “2 > 0 ) a Pee 


Pistons and rings | 


= Piston diameter © 


1.6L SOHC and1.6LDOHO. 
_ _ Standard ........- me Stee see gets adn dagen) <.0-009! to 3.0698 inches 


OVERSIZE Uecoccccchihaiiacsdncsipiiercmeteinnantaiee, 9.0792 109.0794 Inches...” | 
© QVGTSIZG Ds aecessesusesessepeceegesensaseinsnevoningeonesuqensestearonsonss ees 3.0890 to 3.0892 inches | 5 oe Ae 
“4.BLSOHC and 1.8LDOHG ae ‘77. 
© Standard o..escsecsseereeeeees ISA cad re asa a sece ete cakes aie ene 3.2659 to 3.2666 inches Se et 
7 OWE SIZE T scssrsseenei getahe se eet see eee ee 3.2761 to 3.2762 inches 
.. "Oversize 2sncceuaiate ne re ie ass teg wow 93,2859 to3.2860 inches = 
1.8L DOHC sales 2rsoacdel- Set Uc cteal del eara eigsvec inane foetus cotencvegacertngsctincl 2.9632 to 2.9638 inches _ 
a ee Hee aieatee a ausarizee 2.9730 to 2.9737 inches. 
Oversize Doctrnnrnnnennern ces eet olacpud dus tekaan Paneer re 2.9828 to 2.9835 inches 
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Pistons and rings (continued) 
Piston-to-bore clearance 


Standard 
All through 1997, except 1.5L DOHC... adesanvadscuncsieeeaprtaslaaveatibecsiuaaeh 
NBL DOIG eiitire et ea ees Nec etharcae so ccoca shea 
1.8L DOHC / te 7 
ss ||: Cee nn es oD SAE NT ee ey Mee ee PED 


© 1999 and later... ane Re ae ee een eaten 


Pistons and rings (continued) | 
Piston-to-bore clearance (continued) 
Service limit | - | ri 4 
All except 1.5L DOHC...cesecescssccescsecessesees TivGaceescssaeauvsassecdsenncarrmonker 
1.5L DOHC... SEA ee nee rr Gidiadsusetuessulivsstiasevavensueweaites 
Piston ring end gap | a | - aA 
No. 1 (top) compression ring (all Signe) 


Standard Dn ee ORC ECM aS SD RE ae ons esas a 


No. 2 (middle) compression ring 
Standard. 


1.6L SOHC (except California), 1.8L SOHC and 1 BL DOHC. Busan - 
1.6L. SOHC (California), 1. 6L DOIG suvaceivictctier esti eeteins seeker 


Oil ring (all engines) | ee 2 Po 
StANAI 2... ccecseeceeeeesseneeseeettensens Saantateetocuateoainseuhiees teatecveensaien: ees 
Service limit..2......ccccceeee ee Odes ola iden nanoe 

Piston ring groove clearance _ = ncn 

No. 1 (top) compression ring 

Standard 


1.5L DOHC and 1.6L DOHC... egaeetaae 


Service limit (All CNGINGS)..........ccssecssscesserseessetsesscsseeeeeestenersseeaess | 


No. 2 (middle) compression ring 
Standard | 7 | 
All except 1.5L DOHC ........:cccscsessesssesesseneeeens stances: 
SL DOG sciiasccideettiilance peetatcceteteaanls ene stasens 


Torque specifications* | 

Main bearing cap bolts (all engines)............. saegecauastons Sisitssicaseduiasvaiwaiatesaus 

Connecting rod cap nuts/bolts an a 
All engines (except 1.5L DOHC).....ssssssssesisssssseessssseecsetssssnseesieesssssanses 


1.5L DOHC engine...........eeeee S aipate oui cst a re Glace eee | 


1.8L SOHC and 1.8L DOHC oil jets........seessseesseecssesscsesseeessneerseesssessaneen 
“Note: Refer to Part A for additional torque specifications. aa 





1 General information 





Included in this portion of Chapter 2 are the general overhaul pro- 
cedures for the cylinder head(s) and internal engine components. | 
_ The information ranges from advice concerning preparation for an 


~ everhaul and the purchase of replacement parts to detailed, step-by- 


step procedures covering removal and installation of internal engine 
components and the inspection of parts. 

" The following Sections have .been written based on the assump- 
-. tion that the engine has been removed from the vehicle. For informa- 


tion concerning in-vehicle engine repair, as well as removal and instal- . 


lation of the external components necessary for the overhaul, ‘see 
Chapter 2A and Section 8 of this Chapter. 

The Specifications included in this Part are shy those necessary 
for the inspection and overhaul procedures which follow. Refer to 
Chapter 2, Part A for additional ea amecre 
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0.0016 to 0.0020 inch 
0.0012 to 0.0016 inch. 


0.0010 to 0.0014 inch 
0.0010 to 0.0026 inch 


0.0060 inch 


0.0039 inch 


0.006 to 0.011 inch - 


0.039 inch . 


0.006 to 0.011 inch 


0.012 to 0.017 inch | 
0.010 to 0.015 inch 


0.006 to 0.011 inch 
0.012 to 0.017 inch 
0.039 inch 


0.008 to 0.027 inches" 


0.039 inch 


0.0012 to 0.0027 inch » 
0.0012 to 0.0025 inch 


.- 0.0014 to 0.0025 inch 


0.006 inch: 


0.0012 to 0.0027 inch 


0.0012 to 0.0025 inch 


0. 006 inch 


Ft-Ibs (unless otherwise indicated 


| 40 to 43, 


35 i 36 
22 to 25 
104 to 156 in-ibs 


2 Engine overhaul - general information 


Refer to illustrations 2. 4a and 2 4b . 
It’s not always easy to determine when, or if, an engine should be 


completely overhauled, as a number of factors: must be considered. 


High mileage is not necessarily an indication that an overhaul is 
needed, while low mileage doesn’t preclude the need for an overhaul. 
Frequency of servicing is probably the most important consideration. 
An engine that’s had reguiar and frequent oil and filter changes, as well 
as other required maintenance, will most likely give many thousands of 
miles of reliable service. Conversely, a neglected engine may require 
an overhaul very early in its life. 

Excessive oil consumption is an indication that piston rings, valve 
seals and/or valve guides are in need of attention. Make sure that oil 


jeaks aren’t responsible before deciding that the rings and/or guides 


are bad. Perform a cylinder compression check to determine the 
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ie T ical 


2.4a The oil pressure can biel’ checked by removing the sending 
unit and installing a pressure gauge in its place 


extent of the work required (see Section 4). Also check the vacuum 
readings under various conditions (see Section 3). 

Check the oil pressure with a gauge installed in place of the oil 
pressure sending unit (see illustrations) and compare it to this Chap- 
ter’s Specifications. If it’s extremely low, the bearings and/or oil pump 
are probably worn out. 

Loss of power, rough running, knocking or metallic engine noises, 
excessive valve train noise and high fuel consumption rates may also 
point to the need for an overhaul, especially if they’re all present at the 
same time. If a complete tune-up doesn’t remedy the situation, major 
mechanical work is the only solution. 

An engine overhaul involves restoring the invteeriat parts to the 
specifications of a new engine. During an overhaul, the piston rings are 
replaced and the cylinder walls are reconditioned (re-bored and/or 
honed). If a re-bore is done by an automotive machine shop, new over- 
size pistons will also be installed. The main bearings, connecting rod 
bearings and camshaft bearings are generally replaced with new ones 
and, if necessary, the crankshaft may be reground to restore the jour- 
nals. Generally, the valves are serviced as well, since they’re usually in 
less-than-perfect condition at this point. While the engine is being over- 
‘hauled, other components, such as the distributor, starter and alterna- 
tor, can be rebuilt as well. The end result should be a like new engine 
that will give many trouble free miles. Note: Critical cooling system 
components such as the hoses, drivebelts, thermostat and water pump 
should be replaced with new parts when an engine is overhauled. The 
radiator should be checked carefully to ensure that it isn’t clogged or 
leaking (see Chapter 3). /f you purchase a rebuilt engine or short block, 
some rebuilders will not warranty their engines unless the radiator has 
been professionally flushed. Also, we don’t recommend overhauling the 
oil pump - always install a new one when an engine is rebuilt. 

Before beginning the engine overhaul, read through the entire pro- 
cedure to familiarize yourself with the scope and requirements of the job. 
Overhauling an engine isn’t difficult, but it is time-consuming. Plan on the 
vehicle being tied up for a minimum of two weeks, especially if parts 
must be taken to an automotive machine shop for repair or recondition- 
ing. Check on availability of parts and make sure that any necessary 
special tools and equipment are obtained in advance. Most work can be 
done with typical hand tools, although a number of precision measuring 
tools are required for inspecting parts to determine if they must be 
replaced. Often an automotive machine shop will handle the inspection 
of parts and offer advice concerning reconditioning and replacement. 
Note: Always wait until the engine has been completely disassembled 
and all components, especially the engine block, have been inspected 
before deciding what service and repair operations must be performed 
by an automotive machine shop. Since the block’s condition will be the 
major factor to consider when determining whether to overhaul the origi- 
nal engine or buy a rebuilt one, never purchase parts or have machine 
work done on other components until the block has been thoroughly 
inspected. As a general rule, time is the primary cost of an overhaul, so it 
doesn’t pay to install worn or substandard parts. 


2.4b The oil pressure sending unit (arrow) is located in the right 
front corner of the engine block, near the oil filter 





3.4 The vacuum gauge is easily attached to this unused port 
(arrow) on the intake manifold 


As a final note, to ensure maximum life and minimum trouble from 
a rebuilt engine, everything must be assembled with care in a spot- 
lessly-clean environment. 





3 Vacuum gauge diagnostic checks 





Refer to illustration 3.4 

A vacuum gauge provides valuable information about what is 
going on in the engine at a low-cost. You can. check for worn rings or 
cylinder walls, leaking head or intake manifold gaskets, incorrect car- 
buretor adjustments, restricted exhaust, stuck or burned valves, weak 
valve springs, improper ignition or valve timing and ignition problems. 

Unfortunately, vacuum gauge readings are easy to misinterpret, 
so they should be used in conjunction with other tests to confirm the 
diagnosis. 

Both the absolute readings and the rate of needle movement are 
important for accurate interpretation. Most gauges measure vacuum in 
inches of mercury (in-Hg). As vacuum increases (or atmospheric pres- 
sure decreases), the reading will increase. Also, for every 1,000 foot 
increase in elevation above sea level, the gauge readings will decrease 
about one inch of mercury. 

Connect the vacuum gauge directly to intake manifold vacuum, not 
to ported (above the throttle plate) vacuum (see illustration). Be sure no 
hoses are left disconnected during the test or false readings will result. 

Before you begin the test, allow the engine to warm up com- 
pletely. Block the wheels and set the parking brake. With the transmis- 
sion in neutral (or Park, on automatics), start the engine and allow it to 
run at normal idle speed. Warning: Carefully inspect the fan blades for 
cracks or damage before starting the engine. Keep your hands and the 
vacuum tester clear of the fan and do not stand in front of the vehicle or 
in line with the fan when the engine is running. 
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Read the vacuum gauge; an average, healthy engine should nor- 
mally produce between 17 ws 22 inches of vacuum with a fairly 
steady needle. 

Refer to the following vacuum gauge readings and what they indi- 
cate about the engines condition: 

1 A low steady reading usually indicates a leaking gasket between 
the intake manifold and carburetor or throttle body, a leaky vacuum 
hose, late ignition timing or incorrect camshaft timing. Check ignition 
timing with a timing light and eliminate all other possible causes, utiliz- 
ing the tests provided in this Chapter before you remove the timing belt 
cover to check the timing marks. 

2 _ If the reading is three to eight inches below normal and it fluctu- 
ates at that low reading, suspect an intake manifold gasket leak at an 
intake port or a faulty injector. 

3 If the needle has regular drops of about two to four inches at a 
steady rate the valves are probably leaking. Perform a compression or 
leak-down test to confirm this. 

4 _ An irregular drop or down-flick of the needle can be caused by a 
sticking valve or an ignition misfire. Perform a compression or leak- 
down test and read the spark plugs. 

5S A rapid vibration of about four in-Hg vibration at idle combined 
with exhaust smoke indicates worn valve guides. Perform a leak-down 
test to confirm this. If the rapid vibration occurs with an increase in 
engine speed, check for a leaking intake manifold gasket or head gas- 
ket, weak valve springs, burned valves or ignition misfire. 

6 = Asslight fluctuation, say one inch up and down, may mean ignition 
problems. Check all the usual tune-up items and, if necessary, run the 
engine on an ignition analyzer. 

7 — If there is a large fluctuation, perform a compression or leak-down 
test to look for a weak or dead cylinder or a blown head gasket. 

8 If the needle moves slowly through a wide range, check for a 
clogged PCV system, incorrect idle fuel mixture, throttle body or intake 
manifold gasket leaks. 

9 Check for a slow return after revving the engine by quickly. snap- 
ping the throttle open until the engine reaches about 2,500 rpm and let 
it shut. Normally the reading should drop to near zero, rise above nor- 
mal idle reading (about 5 in.-Hg over) and then return to the previous 
idle reading. If the vacuum returns slowly and doesn’t peak when the 
throttle is snapped shut, the rings may be worn. If there is a long delay, 
look for a restricted exhaust system (often the muffler or catalytic con- 
verter). An easy way to check this is to temporarily disconnect the 
exhaust ahead of the suspected part and redo the test. 





4 Compression check 


Refer to illustration 4.6 

1 Acompression check will tell you what mechanical condition the 
upper end (pistons, rings, valves, head gasket{[s]) of your engine is in. 
Specifically, it can tell you if the compression is down due to leakage 
caused by worn piston rings, defective valves and seats or a blown 
head gasket. Note: The engine must be at normal operating tempera- 
ture and the battery must be fully charged for this check. 

2 Begin by cleaning the area around the spark plugs before you 
remove them (compressed air should be used, if available, otherwise a 
small brush or even a bicycle tire pump will work). The idea is to pre- 
vent dirt from getting into the cylinders as the compression check is 
being done. 

3. Remove all of the spark plugs from the engine (see Chapter 1). 

4 __ Block the throttle wide open. 

5 Detach the coil wire from the center of the distributor cap and 
ground it on the engine block. Use a jumper wire with alligator clips on 
each end to ensure a good ground. It is also a good idea to pull the EFI 
fuse from the fuse panel to disable the fuel pump during the compres- 
sion test. 

6 _ Install the compression gauge in the spark plug hole (see illustra- 
tion). 

7 Crank the engine over at least seven compression strokes and 
watch the gauge. The compression should build up quickly in a healthy 
engine. Low compression on the first stroke, followed by gradually 


increasing pressure on successive strokes, indicates worn piston 
rings. A low compression reading on the first stroke, which doesn’t 
build up during successive strokes, indicates leaking valves or a blown 
head gasket (a cracked head could also be the cause). Deposits on the 
undersides of the valve heads can also cause low compression. 
Record the highest gauge reading obtained. 

8 Repeat the procedure for the remaining cylinders and compare 
the results to this Chapter’s Specifications. 

9 Add some engine oil (about three squirts from a plunger-type oil 
can) to each cylinder, through the spark plug hole, and repeat the test. 
10 If the compression increases after the oil is added, the piston 
rings are definitely worn. If the compression doesn’t increase signifi- 
cantly, the leakage is occurring at the valves or head gasket. Leakage 
past the valves may be caused by burned valve seats and/or faces or 
warped, cracked or bent valves. 

11 If two adjacent cylinders have equally low compression, there’s a 
strong possibility that the head gasket between them is blown. The 
appearance of coolant in the combustion chambers or the crankcase 
would verify this condition. 

12 If one cylinder is 20-percent lower than the others, and the engine 
has a slightly rough idle, a worn exhaust lobe on the camshaft could be 
the cause. 


_ 13 If the compression is unusually high, the combustion chambers 


are probably coated with carbon deposits. If that’s the case, the cylin- 
der head should be removed and decarbonized. 

14 If compression is way down or varies greatly between cylinders, it 
would be a good idea to have a leak-down test performed by an auto- 
motive repair shop. This test will pinpoint exactly where the leakage is 
occurring and how severe it is. 





5 Engine removal - methods and precautions 

If you’ve decided that an engine must be removed for overhaul or 
major repair work, several preliminary steps should be taken. 

Locating a suitable place to work is extremely important. Ade- 
quate work space, along with storage space for the vehicle, will be 
needed. If a shop or garage isn’t available, at the very least a flat, level, 
clean work surface made of concrete or asphalt is required. 

Cleaning the engine compartment and engine before beginning 
the removal procedure will help keep tools clean and organized. 

An engine hoist or A-frame will also be necessary. Make sure the 
equipment is rated in excess of the combined weight of the engine and 
transaxle. Safety is of primary importance, considering the potential 
hazards involved in lifting the engine out of the vehicle. 

If the engine is being removed by a novice, a helper should be 
available. Advice and aid from someone more experienced would also 
be helpful. There are many instances when one person cannot simulta- 
neously perform all of the operations required when lifting the engine 
out of the vehicle. 





4.6 A compression gauge with a threaded fitting for the spark 
plug hole is preferred over the type that requires hand pressure to 
maintain the seal - be sure to block open the throttle valve as far 
as possible during the compression check! 
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6.7 Label both ends of each wire and hose before 
disconnecting it 


Plan the operation ahead of time. Arrange for or obtain all of the 
tools and equipment you’ll need prior to beginning the job. Some of 
the equipment necessary to perform engine removal and installation 
Safely and with relative ease are (in addition to an engine hoist) a heavy 
duty floor jack, complete sets of wrenches and sockets as described in 
the front of this manual, wooden blocks and plenty of rags and clean- 
ing solvent for mopping up spilled oil, coolant and gasoline. If the hoist 
must be rented, make sure that you arrange for it in advance and per- 
form all of the operations possible without it beforehand. This will save 
you money and time. 

Plan for the vehicle to be out of use for quite a while. A machine 
shop will be required to perform some of the work which the do-it- 
yourselfer can’t accomplish without special equipment. These shops 
often have a busy schedule, so it would be a good idea to consult 
them before removing the engine in order to accurately estimate the 
amount of time required to rebuild or repair components that may need 
work. : 

Always be extremely careful when removing and installing the 
engine. Serious injury can result from careless actions. Plan ahead, 
take your time and a job of this nature, although major, can be accom- 
plished successfully. 





6 Engine - removal and installation 





Refer to illustrations 6.7, 6.24 and 6.25 

Note 1: Read through the entire Section before beginning this proce- 
dure. The factory recommends removing the engine and transaxle from 
the top as a unit, then separating the engine from the transaxle on the 
shop floor. Note 2: The following sequence for engine removal and 
replacement can be utilized for all SOHC and DOHC engines covered 
in this manual. The steps may be varied to accommodate combinations 
of accessories. 


Removal 


Warning: Some models are equipped with airbags. The airbag is 
armed and can deploy (inflate) anytime the battery is connected. To 
prevent accidental deployment (and possible injury), turn the ignition 
key to LOCK and disconnect the negative battery cable whenever 
working near airbag components. After the battery is disconnected, 
wait at least two minutes before beginning work (the system has a 
back-up capacitor that must fully discharge). See Chapter 12 for more 
information. 

1 Relieve the fuel system pressure (see Chapter 4). 

2 Disconnect the negative cable from the battery. Caution: /f the 


stereo in your vehicle is equipped with an anti-theft system, make sure 


you have the correct activation COdé before Uisconnecting the battery. 
3 Place protective covers on the fenders and cowl and remove the 
hood (see Chapter 11). 

4 Raise the vehicle and support it securely on jackstands. 


5 Drain the cooling system, engine oil, transaxle oil and remove the 
drivebelts (see Chapter 1). 

6 Remove the hood and front wheels. 

7 Clearly label, then disconnect all vacuum lines, coolant and emis- 
sions hoses, wiring harness connectors, ground straps and fuel lines. 
Masking tape and/or a touch up paint applicator work well for marking 
items (see illustration). Take instant photos or sketch the locations of 


‘components and brackets. 


8 Remove the air cleaner housing assembly and the resonance 


3 chamber (see Chapter 4). 


9 Remove the engine undercover to provide access to the bottom 
of the engine (see Chapter 2A). 

10 Remove the battery bracket, the battery cover, the battery, the 
battery carrier and the battery duct. 

11. Disconnect the accelerator cable. 

12 Remove the windshield washer tank and coolant reservoir tank. 
13 Disconnect the heater hoses. 

14 Remove the cooling fan(s) the radiator hoses and the radiator (see 
Chapter 3) | : 
15 Release the residual fuel pressure in the tank by removing the gas 
cap, then detach the fuel lines connecting the engine to the chassis - 
(see Chapter 4). Plug or cap all open fittings. 

16 On power steering-equipped vehicles, unbolt the power steering 
pump. If clearance allows, tie the pump aside without disconnecting 
the hoses. If necessary, remove the pump (see Chapter 10). 
17 On air-conditioned models, unbolt the compressor and set it 
aside. Do not disconnect the refrigerant hoses. Note: Wire the com- 
pressor out of the way with a coat hanger, don’t let the compressor 
hang on the hoses. | 7 

18 Disconnect the throttle linkage, transmission Throttle Valve(TV) 
linkage, speedometer cable, and speed control cable, if equipped, 
from the engine (see Chapter 4). 

19 Disconnect the clutch release cylinder, the shift control rod and 
cable and the extension bar (see Chapter 8). 

20 Disconnect the front exhaust pipe, the stabilizer, the tie-rod end 
and the driveshaft (see Chapter 10). 

21 _ Attach a lifting sling to the engine. Position a hoist and connect 
the sling to it. Take up the slack until there is slight tension on the hoist. 
22 Recheck to be sure nothing except the mounts are still connect- 
ing the engine to the vehicle or to the transaxle. Disconnect and label 
anything still remaining. 

23 Support the transaxle with a floor jack. Place a block of wood on 
the jack head to prevent damage to the transaxle. Remove the 
dynamic damper, the mount brackets, and the engine support bracket. 
Warning: Do not place any part of your body under the 
engine/transaxle when it’s supported only by a hoist or other lifting 
device. 

24 Slowly lift the engine and transaxle out of the vehicle (see illus- 
tration). It may be necessary to pry the mounts away from the frame 
brackets. 





6.24 Attach the engine hoist as shown. Lift the engine high 


enough to clear the vehicle, then move it away and lower the hoist 
- the engine can be removed with the transaxle still attached 
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6.25 Lower the engine outside of the vehicle, remove the 
driveplate, and attach the engine to a suitable workstand 


25 Move the engine away from the vehicle and carefully lower the 
hoist until the engine can be set on the floor; or remove the 
flywheel/driveplate and mount the engine on an engine stand (see 
illustration). Note: On automatic transaxle-equipped models, mark the 
front and rear spacer plates and keep them with the driveplate. 

26 On automatic transaxle-equipped models, remove the torque 
converter-to-driveplate fasteners (see Chapter 7B) and push the con- 
verter back slightly into the bellhousing. 

27 Remove the engine-to-transaxle bolts and separate the engine 
from the transaxle (see Chapter 7A). The torque converter should 
remain in the transaxle. 


Installation 


28 Check the engine/transaxle mounts. If they’r re worn or damaged, 
replace them. 

29 On manual transaxle-equipped models, inspect the clutch com- 
ponents (see Chapter 8) and on automatic models inspect the con- 
verter seal and bushing. 

30 On automatic transaxle-equipped models, apply a dab of grease 
to the nose of the converter. Make sure the converter is completely 
seated on the transaxle input shaft and the front pump splines. To do 
this, push in on the converter and turn it, feeling for a “clunk” - it may 
even “clunk” more than once. If you feel nothing, the converter is 
already completely seated. 

31 Carefully guide the transaxle into place, following the procedure 
outlined in Chapter 7. Caution: Do not use the bolts to force the engine 
and transaxle into alignment. It may crack or damage major components. 
32 Install the engine-to-transaxle bolts and tighten them to. the 
torque listed in the Chapter 7 Specifications. 


33 Attach the hoist to the engine and carefully lower the - 


engine/transaxle assembly into the engine compartment. 

34 Install the mount bolts and tighten them securely. 

35. Reinstall the remaining components and tgsteners in the reverse 
order of removal. 

36 Add coolant, oil, power steering and transmission fluids as 
needed (see Chapter 1). 

37 Run the engine and check for proper operation and leaks. Shut off 
the engine and recheck the fluid levels. 





7 Engine rebuilding alternatives 





The do-it-yourselfer is faced with a number of options when per- 
forming an engine overhaul. The decision to replace the engine block, 
piston/connecting rod assemblies and crankshaft depends on a number 


of factors, with the number one consideration being the condition of the — 


block. Other considerations are cost, access to machine shop facilities, 


parts availability, time required to complete the project and the extent of 
prior mechanical experience on the part of the do-it-yourselfer. 

Some of the rebuilding alternatives include: 

Individual parts - If the inspection procedures reveal that the 
engine block and most engine components are in reusable condition, 
purchasing individual parts may be the most economical alternative. 
The block, crankshaft and piston/connecting rod assemblies should all 
be inspected carefully. Even if the block shows little wear, the cylinder 
bores should be surface honed. 

Short block - A short block consists of an engine block with a 
crankshaft and piston/connecting rod assemblies already installed. All 
new bearings are incorporated and all clearances will be correct. The 
existing camshafts, valve train components, cylinder head and external 
parts can be bolted to the short block with little or no machine shop 
work necessary. 3 

Long block - A long block consists of a short block plus-an oil 
pump, oil pan, cylinder head, valve.cover, camshaft and valve train 
components, timing sprockets and chain or gears and timing cover. All 
components are installed with new bearings, seals and gaskets incor- 
porated throughout. The installation of manifolds and external parts is 
all that’s necessary. 

Used engine - Money can often be saved by purchasing a com- 
plete used engine from an auto wrecking yard. Make sure you get the 
same year and model engine, that the donor vehicle’s mileage is low, 
and that the wrecking yard offers a warranty on the used engine. 

Give careful thought to which alternative is best for you and dis- 
cuss the situation with local automotive machine shops, auto parts 
dealers and experienced rebuilders before ordering or purchasing 
replacement parts. 


seinen A 


8 Engine overhaul - disassembly sequence 


eR Le 


Refer to illustration 8.5 

1 It’s much easier to disassemble and work on the engine if it’s 
mounted on a portable engine stand. A stand can often be rented quite 
cheaply from an equipment rental yard. Before the engine is mounted 
on a stand, the flywheel/driveplate and rear oil seal retainer should be | 
removed from the engine. 

2 If a stand isn’t available, it’s possible to disassemble the engine 
with it blocked up on the floor. Be extra careful not to tip or drop the 
engine when working without a stand. 

3 If you’re going to obtain a rebuilt engine, all external components 
must come off first, to be transferred to the replacement engine, just as 
they will if you’re doing a complete engine overhaul yourself. These 
include: 


Alternator and brackets 

Emissions control components 

Distributor, spark plug wires and spark plugs 

Thermostat and housing cover 

Water pump 

EFI components 

Intake/exhaust manifolds 

Oil filter 

Engine mounts 

Clutch and flywheel/driveplate 

Engine rear plate 
Note: When removing the external components from the engine, pay 
close attention to details that may be helpful or important during instal- 
lation. Note the installed position of gaskets, seals, spacers, pins, 
brackets, washers, bolts and other small items. 
4 If you’re obtaining a short block, which consists of the engine 
block, crankshaft, pistons and connecting rods all assembled, then the 
cylinder head, oil pan and oil pump will have to be removed as well 
from your engine so that your short block can be turned in to the 
rebuilder as a core. See Engine rebuilding alternatives for additional 
information regarding the different possibilities to be considered. 
5 If you’re planning a complete overhaul, the engine must be disas- 
sembled and the internal components removed (see illustration). The 
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8. 5 Four-cylinder. engine lower end 
| components - ‘exploded view 


Crankshaft timing belt sprocket 
_ Front-cover (oil pump assembly) 
Rear cover end plate | 
Rear. cover | 
Oil pan 
Oil pump: nicki tube & screen 
- Main Bearing Support Plate (MBSP) 
_ Connecting rod cap — | 
_ Lower connecting ie, {bearing 
10 Main bearing cap - 3 
11. Lower main bearing 
12 Crankshaft ote 
13. Upper main bearing... 
14 Thrust bearings . 
15 Oil jet assembly (one per cylinder) 
76 Upper connecting rod meanng: 
77 ~~ Piston ring set - 
- 18 Piston pin clips © 
19 Piston wrist pin 
20 ~=—~Piston | 
21 Connecting rod 
22  ~=Cylinder block 


a NO OA 6 ae 


engine cylinder head is first removed in Chapter 2 Part A, then the fol- 
lowing engine block components are disassembled: | 


Oil pan ) 
Main bearing support plate - 
Front cover (oil pump assembly) — 
Rear cover 
Piston/connecting rod assemblies 
Crankshaft rear oil seal retainer 

_ Crankshaft and main bearings 


6 Before beginning the disassembly and overhaul noceduias: , 


make sure the following items are available. Also, refer to Section 21 
for a list of tools and materials needed for engine uganes 


~ Common hand tools — | 
_ Small cardboard boxes or plastic bags for storing parts 
_ Gasket scraper Oe ring NE | 
Ridge reamer 
-Micrometers 
_ Telescoping gauges 
Dial indicator set 
_. Valve spring compressor 
.. Cylinder surfacing hone 
. Piston ring groove-cleaning tool — 
- Electric drill motor 
_. Tap and die set 
_. Wire brushes. 
_ Oil gallery brushes | 
. Cleaning solvent . 








9 _ Cylinder head - disassembly 





Refer to illustrations 9.2, 9. 3a and 9. 3b | 
Note: New and rebuilt cylinder heads are commonly available: for most 
engines at dealerships and auto parts stores. Due to the fact that some 


specialized tools are necessary for the disassembly and inspection pro- — 


cedures, and replacement parts may not be readily available, it may be 
more practical and economical for the home mechanic to purchase a 


‘replacement head rather than taking ‘the time to Gsaeserible HEPeCe 


and recondition the original. 

1 Cylinder head disassembly wolves removal of the intake and 
exhaust valves and related components. It’s assumed that the lifters 
and camshafts have already been removed (see Part A as needed). 


2 Before the valves are removed, arrange to label and store them, 


along with their related components, so they can be kept separate and 


* 
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9.2 A small plastic bag, with an 
appropriate label, can be used to store the 
valve train components so they can be 
kept together and reinstalled in the 

correct guide 


reinstalled in the same valve guides they are removed from (see illus- 
tration). 

-3 Compress the springs on the first valve with a spring compressor 
and remove the keepers (see illustrations). Carefully release the valve 
spring compressor and remove the retainer, the spring and the spring 
seat (if used). Caution: Be very careful not to nick or otherwise damage 
the lifter bores when compressing the valve springs. Note: /f your 
spring compressor does not have an end (such as the one shown) with 
cutouts on the side, an adapter is available to use. with a standard 
spring compressor. 

4 Pull the valve out of the head, then remove the oil seal from the 
guide. If the valve binds in the guide (won't pull through), push it back 
into the head and deburr the area around the keeper groove with a fine 
file or whetstone. 

5 Repeat the procedure for the remaining valves. Remember to 
keep all the parts for each valve together so they can be reinstalled in 
the same locations. 

6 Once the valves and related components have been removed and 
stored in an organized manner, the head should be thoroughly cleaned 
and inspected. If a complete engine overhaul is being done, finish the 
engine disassembly procedures before beginning the cylinder head 
cleaning and inspection process. : 





10 Cylinder head - cleaning and inspection 





Refer to illustrations 10.12, 10.14,.10.16, 10.17 and 10.18 

1 Thorough cleaning of the cylinder head(s) and related valve train 
components, followed by a detailed inspection, will enable you to 
decide how much valve service work must be done during the engine 
overhaul. Note: /f the engine was severely overheated, the cylinder 
head is probably warped (see Step 12). 


Cleaning 


2 Scrape all traces of old gasket material and sealing compound off 
the head gasket, intake manifold and exhaust manifold sealing sur- 
faces. Be very careful not to gouge the cylinder head. Special gasket- 
removal solvents that soften gaskets and make removal much easier 
are available at auto parts stores. 7 

3 Remove all built up scale from the coolant passages. 

4 Runa stiff wire brush through the various holes to remove 
deposits that may have formed in them. If there are heavy rust deposits 
‘in the water passages, the bare head should be professionally cleaned 
at a machine shop. 

5  Runan appropriate-size tap into each of the threaded holes to 
remove corrosion and thread sealant that may be present. If com- 
pressed air is available, use it to clear the holes of debris produced by 





9.3a Compress the spring to expose 
the keepers 





9.3b Remove the keepers with a small 
magnetic screwdriver or 
needie-nose pliers 


this operation. Warning: Wear eye protection when using compressed 
air! 

6. Clean the exhaust and intake manifold stud threads with a wire 
brush. 

7». Clean the cylinder head with solvent and dry it thoroughly. Com- 
pressed air will speed the drying process and ensure that all holes and 
recessed areas are clean. Note: Decarbonizing chemicals are available 
and may prove very useful when cleaning cylinder heads and valve train 
components. They are very caustic and should be used with caution. 
Be sure to follow the instructions on the container. 

8 Clean the lifters with solvent and dry them thoroughly. Com- 
pressed air will speed the drying process and can be used to clean out 
the oil passages. Don’t mix them up during the cleaning process; keep 
them in a box with numbered compartments. 

9 Clean all the valve springs, spring seats, keepers and retainers 
with solvent and dry them thoroughly. Work on the components from 
one valve at a time to avoid mixing up the parts. 

10 Scrape off any heavy deposits that may have formed on the 
valves, then use a motorized wire brush to remove deposits from the 
valve heads and stems. Again, make sure the valves don’t get mixed 


up. 


Inspection 

Note: Be sure to perform all of the following inspection procedures 
before concluding that machine shop work is required. Make a list of 
the items that need attention. The inspection procedures for the lifters 
and camshafts, can be found in Part A. 


- Cylinder head 


11. Inspect the head very carefully for cracks, evidence of coolant 
leakage and other damage. If cracks are found, check with an automo- 
tive machine shop concerning repair. If repair isn’t possible, a new 
cylinder head should be obtained. 3 

12 Using a straightedge and feeler gauge, check the head gasket 
mating surface for warpage (see illustration). If the warpage exceeds 
the limit found in this Chapter’s Specifications, it can be resurfaced at 
an automotive machine shop. 


‘13 Examine the valve seats in each of the combustion. chambers. If 


they’re pitted, cracked or burned, the head will require valve service 
that’s beyond the scope of the home mechanic. 

14 Check the valve stem-to-guide clearance with a small hole gauge 
and micrometer, or a dial indicator. Also, check the valve stem deflec- 
tion with a dial indicator attached securely to the head (see illustra- 
tion). The valve must be in the guide and approximately 1/16-inch off 
the seat. The total valve stem movement indicated by the gauge nee- 
dle must be noted, then divided by two to obtain the actual clearance 
value. If it exceeds the stem-to-guide clearance limit found in this 
Chapter’s Specifications, the valve guides should be replaced. After 
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10.12 Check the cylinder head gasket surfaces for warpage by 
trying to slip a feeler gauge under the precision straightedge (see 
the Specifications for the maximum warpage allowed and use a 

_ feeler gauge of that thickness) 


this is done, if there’s still some doubt regarding the condition of the 
valve guides they should be checked by an automotive machine shop 
(the cost should be minimal). Note: Most home mechanics will not 
have a precision small bore gauge, but your local machine shop can 
measure _the guides for you. 


Valves 


15 Carefully inspect each valve face for uneven wear, deformation, 
cracks, pits and burned areas. Check the valve stem for scuffing and 
galling and the neck for cracks. Rotate the valve and check for any 
obvious indication that it’s bent. Look for pits and excessive wear on 
the end of the stem. The presence of any of these conditions indicates 
the need for valve service by an automotive machine shop. 

16. Measure the margin width on each valve (see illustration). Any 
valve with a margin narrower than that listed in this Chapter’s Specifi- 
cations will have to be replaced with a new one. 


Valve components 


17 Check each valve spring for wear (on the ends) and pits. Measure 
the free length and compare it to this Chapter’s Specifications (see 
illustration). Any springs that are shorter than specified have sagged 
and should not be re-used. The tension of all springs should be pres- 
sure checked with a special fixture before deciding that they’re suit- 
able for use in a rebuilt engine (take the springs to an automotive 
machine shop for this check). 

18 Stand each spring on a flat surface and check it for squareness 
(see illustration). If any of the springs are distorted or sagged, replace 


™" 





10.17 Measure the free length of each valve spring with a dial or 
vernier caliper 
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10.14 A dial indicator can be used to determine the valve stem- 
to-guide clearance 


VALVE | 
MARGIN 


10.16 The margin width on each valve must be as specified (if no 
margin exists, the valve cannot be re-used) 





all of them with new parts. 

19 Check the spring retainers and keepers for obvious wear and 
cracks. Any questionable parts should be replaced with new ones, as 
extensive damage will occur if they fail during engine operation. 

20 Any damaged or excessively worn parts must be replaced with 
new ones. 





10.18 Check cach valve spring for squareness 
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12.3 Gently tap the valve seals into place 
with a deep socket and hammer 


21 If the inspection process indicates that the valve components are 
in generally poor condition and worn beyond the limits specified, which 
is usually the case in an engine that’s being overhauled, reassemble 
the valves in the cylinder head and refer to Section 11 for valve servic- 
ing recommendations. 





11 Valves - servicing 





1 Because of the complex nature of the job and the special tools 
and equipment needed, servicing of the valves, the valve seats and the 
valve guides, commonly known as a valve job, should be done by a 
professional. 

2 The home mechanic can remove and disassemble the head(s), do 
the initial cleaning and inspection, then reassemble and deliver them to 
a dealer service department or an automotive machine shop for the 
actual service work. Doing the inspection will enable you to see what 
condition the head(s) and valvetrain components are in and will ensure 
that you know what work and new parts are required when dealing 
with an automotive machine shop. 

3 The dealer service department, or automotive machine shop, will 
remove the valves and springs, recondition or replace the valves and 
valve seats, recondition the valve guides, check and replace the valve 
springs, spring retainers and keepers (as necessary), replace the valve 
seals with new ones, reassemble the valve components and make sure 
the installed spring height is correct. The cylinder head gasket surface 
will also be resurfaced if it’s warped. 

4 After the valve job has been performed by a professional, the 
head(s) will be in like new condition. When the heads are returned, be 
sure to clean them again before installation on the engine to remove 
any metal particles and abrasive grit that may still be present from the 
valve service or head resurfacing operations. Use compressed air, if 
available, to blow out all the oil holes and passages. 


12 Cylinder head - reassembly 


Refer to illustrations 12.3 and 12.6 

1 Regardless of whether or not the head was sent to an automotive 
machine shop for valve servicing, make sure it’s clean before begin- 
ning reassembly. Note that there are several small core plugs (also 
called freeze plugs or expansion plugs) in the head. These should be 
replaced whenever the engine is overhauled or the cylinder head is 
reconditioned (see Section 15 for the replacement procedure). 

2 If the head was sent out for valve servicing, the valves and related 
components will already be in place. Begin the reassembly procedure 


12.6 Apply a small dab of grease to each 
keeper before installation - it’ll hold them 
in place on the valve stem as the spring 
is released 





13.1 A ridge reamer is required to remove 
the ridge from the top of each cylinder - 
do this before removing the pistons! 


with Step 8. 

3 _ Install new seals on each of the valve guides. Note: Intake and 
exhaust valves require different seals - DO NOT mix them up! Gently 
tap each intake valve seal into place until it’s seated on the guide (see 
illustration). Caution: Don’t hammer on the valve seals once they’re 
seated or you may damage them. Don’t twist or cock the seals during 
installation or they won’t seat properly on the valve stems. 

4 Beginning at one end of the head, lubricate and install the first 
vaive. Apply moly-base grease or clean engine oil to the valve stem. 

5 Drop the spring seat or shim(s) over the valve guide and set the 
valve spring and retainer in place. 

6 Compress the springs with a valve spring compressor and care- 
fully install the keepers in the upper groove, then slowly release the 
compressor and make sure the keepers seat properly. Apply a small 
dab of grease to each keeper to hold it in place if necessary (see illus- 
tration). 

7 Repeat the procedure for the remaining valves. Be sure to return 
the components to their original locations - don’t mix them up! 

8 Tap the end of the valve stem lightly two or three times with a 
plastic hammer to verify that the keepers are all fully seated. 





13 Pistons/connecting rods - removal 





Refer to illustrations 13.1, 13.3, 13.4 and 13.6 

Note: Prior to removing the piston/connecting rod assemblies, remove 
the cylinder head(s), the oil pan and the oil pump pick-up tube by refer- 
ring to the appropriate Sections in Chapter 2A. 

1 Use your fingernail to feel if a ridge has formed at the upper limit 
of ring travel (about 1/4-inch down from the top of each cylinder). If 
carbon deposits or cylinder wear have produced ridges, they must be 
completely removed with a special tool (see illustration). Follow the 
manufacturer’s instructions provided with the tool. Failure to remove 
the ridges before attempting to remove the piston/connecting rod 
assemblies may result in piston damage. 

2 After the cylinder ridges have been removed, turn the engine 
upside-down so the crankshaft is facing up. 

3 Before the connecting rods are removed, check the endplay with 
feeler gauges. Slide them between the first connecting rod and the 
crankshaft throw until the play is removed (see illustration). The end- 
play is equal to the thickness of the feeler gauge(s). If the endplay 
exceeds the specified service limit, new connecting rods will be 
required. If new rods (or a new crankshaft) are installed, the endplay 
may fall under the service limit (if it does, the rods will have to be 
machined to restore it - consult an automotive machine shop for 
advice if necessary). Repeat the procedure for the remaining connect- 
ing rods. 
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13.3 Check the connecting rod side clearance with a feeler gauge 
as shown here 


4 Check the connecting rods and caps for identification marks. If 
they aren’t plainly marked, use a small center punch to make the 
appropriate number of indentations on each rod and cap (1, 2, 3, etc., 
depending on the engine type and cylinder they’re associated with) 
(see illustration). 

5 Loosen each of the.connecting rod cap nuts 1/2-turn at a time 
until they can be removed by hand. Remove the number one connect- 
ing rod cap and bearing insert. Don’t drop the bearing insert out of the 
Cap. | 

6 Slip a short length of plastic or rubber hose over each connecting 
rod cap bolt to protect the crankshaft journal and cylinder wall as the 
piston is removed (see illustration). 

7 Remove the bearing insert and push the connecting rod/piston 
assembly out through the top of the engine. Use a wooden hammer 
handle to push on the upper bearing surface in the connecting rod. If 
resistance is felt, double-check to make sure that all of the ridge was 
- removed from the cylinder. 

8 Repeat the procedure for the remaining cylinders. Note: Turn the 
crankshaft as needed to put the rod to be removed close to parallel 
with the cylinder bore, i.e. don’t try to drive it out while at a large angle 
to the bore. 

9 After removal, reassemble the connecting rod caps and bearing 
inserts in their respective connecting rods and install the cap 
nuts/bolts finger tight. Leaving the old bearing inserts in place until 
reassembly will help prevent the connecting rod bearing surfaces from 
being accidentally nicked or gouged. 





13.6 To prevent damage to the crankshaft 
journals and cylinder walls, slip sections 
of hose over the rod bolts before 
removing the pistons 





14.1 Checking crankshaft endplay with a 
dial indicator 


13.4. The connecting rods and caps should be marked to indicate 
which cylinder they’re installed in - if they aren’t, mark them with 
a center punch or scribe to avoid confusion during reassembly 


10 Don’t separate the pistons from the connecting rods (see Sec- 
tion 18 for additional information). 





14 Crankshaft removal 





Refer to illustrations 14.1.and 14.3 

Note: The crankshaft can be removed only after the engine has been 
removed from the vehicle. It’s assumed that the flywheel or driveplate, 
crankshaft sprocket, timing belt, oil pan, oil pick-up tube, oil pump anc 
piston/connecting rod assemblies have already been removed. The 
rear main oil seal and retainer must be removed wom the block before 
proceeding with. crankshaft removal. 

1 Before the crankshaft is removed, check the endplay. Mount a 
dial indicator with the stem in line with the crankshaft and touching end 
of the crank (see illustration). 

2 Push the crankshaft all the way to the rear and zero the dial indi- 
cator. Next, pry the crankshaft to the front as far as possible and check 
the reading on the dial indicator. The distance that it moves is the end- 
play. If it’s greater than specified, check the crankshaft thrust surfaces 
for wear. If no wear is evident, new thrust washers should correct the 
endplay. 

3 If adial indicator is not available, feeler gauges can be used. Gen- 
tly pry or push the crankshaft all the way to the front of the engine. Slip 
feeler gauges between the crankshaft and the front face of the num- 





14.3. Checking crankshaft endplay with a 
feeler gauge 
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15.1a A hammer and a large punch can be used to knock the 
core plugs sideways in their bores 


ber 4 (thrust) main bearing to determine the clearance (see illustra- 
tion). 

4 Check the main bearing caps to see if they’re marked to indicate 
their locations. They should be numbered consecutively from the front 
of the engine to the rear. If they aren’t, mark them with number stamp- 
ing dies or a center punch. Main bearing caps generally have a cast-in 
arrow, which points to the front of the engine. Loosen the main bearing 
cap bolts 1/4-turn at a time each, in the reverse order of the recom- 
mended tightening sequence (see illustration 23.12), until they can be 
removed by hand. | 

5 Gently tap the caps with a soft-face hammer, then separate them 
from the engine block. If necessary, use the bolts as levers to remove 
the caps. Try not to drop the bearing inserts if they come out with the 
caps. 

6 Carefully lift the crankshaft out of the engine. It may be a good 
idea to have an assistant available, since the crankshaft is quite heavy. 
With the bearing inserts in place in the engine block and main bearing 
caps or cap assembly, return the caps to their respective locations on 
the engine block and tighten the bolts finger tight. 





15 Engine block - cleaning 





Refer to illustrations 15.1a, 15.1b, 15.6, 15.8 and 15.10 
Caution: The core plugs (also known as freeze or soft plugs) may be 
difficult or impossible to retrieve if they’re driven completely into the 
block coolant passages. — 

1 Using the blunt end of a punch, tap in on the outer edge of the 
core plug to turn the plug sideways in the bore. Then using pliers, pull 
the core plug from the engine block (see illustrations). 

2. Using a gasket scraper, remove all traces of gasket material from 
the engine block. Be very careful not to nick or gouge the gasket seal- 
ing surfaces. 

3 Remove the main bearing caps or cap assembly and separate the 
bearing inserts from the caps and the engine block. Tag the bearings, 
indicating which cylinder they were removed from and whether they 
were in the cap or the block, then set them aside. 

4 Remove all of the threaded oil gallery plugs from the block. The 
plugs are usually very tight - they may have to be drilled out and the 
holes retapped. Use new plugs when the engine is reassembled. 

5 _ If the engine is extremely dirty, it should be taken to an automo- 
tive machine shop to be steam cleaned or hot tanked. 

6 After the block is returned, clean all oil holes, oil galleries, and oil 
jets (see illustration) one more time. Brushes specifically designed for 
this purpose are available at most auto parts stores. Flush the pas- 
sages with warm water until the water runs clear, dry the block thor- 
oughly and wipe all machined surfaces with a light, rust preventive oil. 
lf you have access to compressed air, use it to speed the drying pro- 
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15.6 After the block is returned, clean all oil holes, oil galleries 
‘and oil jets (arrow) 


cess and to blow out all the oil holes and galleries. Warning: Wear eye 
protection when using compressed air! 

7 _ If the block is not extremely dirty. or sludged up, you can do an 
adequate cleaning job with hot soapy water and a stiff brush. Take 
plenty of time and do a thorough job. Regardless of the cleaning 
method used, be sure to clean all oil holes and galleries very thor- 
oughly, dry the block completely and coat all machined surfaces with 
light oil. 

8 The oil jet and the threaded holes in the block must be clean to 
ensure accurate torque readings during reassembly. Run the proper 
size tap into each of the holes to remove rust, corrosion, thread sealant 
or sludge and restore damaged threads (see illustrations). If possible, 
use compressed air to clear the holes of debris produced by this oper- 
ation. Now is a good time to clean the threads on the head bolts and 
the main bearing cap bolts as well. : 

9 _ Reinstall the main bearing caps and tighten the bolts finger tight. 
10 After coating the sealing surfaces of the new core plugs with Per- 


~ matex no. 2 sealant, install them in the engine block (see illustration). 


Make sure they are driven in straight and seated properly or leakage 
could result. Special tools are available for this purpose, but a large 
socket, with an outside diameter that will just slip into the core plug, a 
1/2-inch drive extension and a hammer will work just as well. 

11. Apply non-hardening sealant (such as Permatex no. 2 or Teflon 
pipe sealant) to the new oil gallery plugs and thread them into the holes 
in the block. Make sure they are tightened securely. 

12 If the engine isn’t going to be reassembled right away, cover it 
wilh a large plastic trash bag to Keep it clean. 
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15.8 All bolt holes in the block - particularly the main bearing cap 15.10 A large socket on an extension can be used to drive the 
and head bolt holes - should be cleaned and restored with a tap new core plugs into the bores 
(be sure to remove debris from the holes after this is done) 





: : ; <——————— CENTERLINE OF ENGINE———> 
16 Engine block - inspection er ; 









Refer to illustrations 16.4a, 16.4b, 16.4c and 16.9 

1 Before the block is inspected, it should be cleaned as described 
in Section 15. 

2 Visually check the block for cracks, rust and corrosion. Look for 
stripped threads in the threaded holes. It’s also a good idea to have 
the block checked for hidden cracks by an automotive machine shop 
that has the special equipment to do this type of work, especially if the 
vehicle had a history of overheating or using coolant. If defects are 
found, have the block repaired, if possible, or replaced. 

3 Check the cylinder bores for scuffing and scoring. 

4 Check the cylinders for taper and out-of-round conditions as fol- 
lows (see illustrations): 

5 Measure the diameter of each cylinder at the top (just under the 
ridge area), center and bottom of the cylinder bore, parallel to the 
crankshaft axis. 

6 » Next, measure each cylinder’s diameter at the same three loca- 
tions perpendicular to the crankshaft axis. 

7 The taper of each cylinder is the difference between the bore 
diameter at the top of the cylinder and the diameter at the bottom. The 
out-of-round specification of the cylinder bore is the difference 
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16.4a Measure the diameter of each cylinder at a right angle to 
engine centerline (A), and parallel to engine centerline (B) - out-of- 
round is the difference between A and B; taper is the difference 
between A and B at the top of the cylinder and A and B at the 
bottom of the cylinder 


fia 


16.4b The ability to “feel” when the telescoping gauge is at the 
correct point will be developed over time, so work slowly and 
repeat the check until you’re satisfied that the bore measurement 16.4c The gauge is then measured with a micrometer to 
is accurate delermine the bore size 
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16.9 Check the block deck for distortion with a precision 
straightedge and feeler gauges 


between the parallel and perpendicular readings. Compare your results 
to this Chapter’s Specifications. 

8 If the cylinder walls are badly scuffed or scored, or if they’re out- 
of-round or tapered beyond the limits given in this Chapter’s Specifica- 
tions, have the engine block rebored and honed at an automotive 
machine shop. If a rebore is done, oversize pistons and rings will be 
required. 


9 Using a precision straightedge and feeler gauge, check the block 


deck (the surface that mates with the cylinder head) for distortion (see 
illustration). If it’s distorted beyond the specified limit, it can be resur- 
faced by an automotive machine shop. 

10 If the cylinders are in reasonably good condition and not worn to 
the outside of the limits, and if the piston-to-cylinder clearances can be 
maintained properly, then they don’t have to be rebored. Honing is all 
that’s necessary (Section 17). 


mamas 


17 Cylinder honing 


Ea 


_ Refer to illustrations 17.3a and 17.3b 

1 Prior to engine reassembly, the cylinder bores must be honed so 
the new piston rings will seat correctly and provide the best possible 
combustion chamber seal. Note: /f you don’t have the tools or don’t 
want to tackle the honing operation, most automotive machine shops 
will do it for a reasonable fee. 

2 _ Before honing the cylinders, install the main bearing caps or cap 
assembly (without bearing inserts) and tighten the bolts to the speci- 
fied torque. 

3. Two types of cylinder hones are commonly available - the flex 
hone or “bottle brush” type and the more traditional surfacing hone 
with spring-loaded stones. Both will do the job, but for the less-experi- 
enced mechanic the “bottle brush” hone will probably be easier to use. 
You’ll also need some kerosene or honing oil, rags and an electric drill 
motor. The drill motor should be operated at a steady, slow speed. Use 
a large 1/2-inch drill or a 3/8-inch variable-speed drill. Proceed as fol- 
lows: 

a) Mount the hone in the drill motor, compress the stones and slip it 
into the first cylinder (see illustration). Warning: Be sure to wear 
safety goggles or a face shield! 7 : 

b) Lubricate the cylinder with plenty of honing oil, turn on the drill 
and move the hone up-and-down in the cylinder at a pace that will 
produce a fine crosshatch pattern on the cylinder walls. Ideally, 
the crosshatch lines should intersect at approximately a 60- 
degree angle (see illustration). Be sure to use plenty of lubricant 
and don’t take off any more material than is absolutely necessary 
to produce the desired finish. Nete: Piston ring manufacturers 
may specify a smaller crosshatch angle than the traditional 60- 
degrees - read and follow any instructions included with the new 
rings. 








17.3a A “bottle brush” hone will produce better results if you 
have never done cylinder honing before 
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17.3b The cylinder hone should leave a smooth, crosshatch 
pattern with the lines intersecting at approximately a 
60-degree angle 





c) Don’t withdraw the hone from the cylinder while it’s running. 
Instead, shut off the drill and continue moving the hone up-and- 
down in the cylinder until it comes to a complete stop, then com- 
press the stones and withdraw the hone. If you’re using a “bottle 
brush” type hone, stop the drill motor, then turn the chuck in the 
normal direction of rotation while withdrawing the hone from the 
cylinder. 

d) Wipe the oil out of the cylinder and repeat the procedure for the 
remaining cylinders. 


4 After the honing job is complete, chamfer the top edges of the 
cylinder bores with a small file so the rings won’t catch when the pis- 
tons are installed. Be very careful not to nick the cylinder walls with the 
end of the file. 

5 The entire engine block must be washed again very thoroughly 
with warm, soapy water to remove all traces of the abrasive grit pro- 
duced during the honing operation. Note: The bores can be consid- 
ered clean when a lint-free white cloth - dampened with clean engine 
oil - used to wipe them out doesn’t pick up any more honing residue, 
which will show up as gray areas on the cloth. Be sure to run a brush 
through all oil holes and galleries and flush them with running water. 

6 After rinsing, dry the block and apply a coat of light rust preven- 
tive oil to all machined surfaces. Wrap the block in a plastic trash bag 
to keep it clean and set it aside until reassembly. 
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18.4a The piston ring grooves can be 
cleaned with a special tool, as 
shown here... 
senses cases 
18 Pistons/connecting rods - inspection 
SE EE SSA ees Ss son sal ee 


Refer to illustrations 18.4a, 18.4b, 18.10 and 18.11 7 
1. Before the-inspection process can be carried out, the piston/con- 
necting rod assemblies must be cleaned and the original piston rings 
removed from the pistons. Note: A/ways use new piston rings when 
the.engine is reassembled. 

2 __Using a piston ring installation tool, carefully remove the rings 
from the pistons. Be careful not to nick or gouge the pistons in the pro- 
cess. 

3 Scrape all traces of carbon from the top of the piston. A hand- 
held wire brush or a piece of fine emery cloth can be used once the 
majority of the deposits have been scraped away. Do not, under any 
circumstances, use a wire brush mounted in a drill motor to remove 
deposits from the pistons. The piston material is soft and may be 
eroded away by the wire brush. 

4 — Use a piston ring groove-cleaning tool to remove carbon deposits 
from the ring grooves. If a tool isn’t available, a piece broken off the old 
ring will do the job. Be very careful to remove only the carbon deposits 
- don’t remove any metal and do not nick or scratch the sides of the 
ring grooves (see illustrations). 

5 Once the deposits have been removed, clean the piston/rod 
assemblies with solvent and dry them with compressed air (if avail- 
able). Make sure the oil return holes in the back sides of the ring 
grooves and the oil hole in the lower end of each rod are clear. 

6 If the pistons and cylinder walls aren’t damaged or worn exces- 
sively, and if the engine block is not rebored, new pistons won’t be 
necessary. Normal piston wear appears as even vertical wear on the 
piston thrust surfaces and slight looseness of the top ring in its groove. 
New piston rings, however, should always be used when an engine is 
rebuilt. 

7 Carefully inspect each piston for cracks around the skirt, at the 
pin bosses and at the ring lands. 

8 Look for scoring and scuffing on the thrust faces of the skirt, 
holes in the piston crown and burned areas at the edge of the crown. If 
the skirt is scored or scuffed, the engine may have been suffering from 
overheating and/or abnormal combustion, which caused excessively 
high operating temperatures. The cooling and lubrication systems 
should be checked thoroughly. A hole in the piston crown is an indica- 
tion that abnormal combustion (preignition) was occurring. Burned 
areas at the edge of the piston crown are usually evidence of spark 
knock (detonation). If any of the above problems exist, the causes 
must be corrected or the damage will occur again. The causes may 
include intake air leaks, incorrect air/fuel mixture, incorrect ignition tim- 
ing and EGR system malfunctions. 

9 Corrosion of the piston, in the form of small pits, indicates that 
coolant is leaking into the combustion chamber and/or the crankcase. 
Again, the cause must be corrected or the problem may persist in the 
rebuilt engine. 
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18.10 Check the ring groove clearance 
with a feeler gauge at several points 
around the groove 





r 
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18.11. Measure the piston diameter at a 90-degree angle to the 
piston pin, at the bottom of the piston pin area - a precision 
caliper may be used if a micrometer isn’t available 


10 Measure the piston ring groove clearance by laying a new piston 
ring in each ring groove and slipping a feeler gauge in beside it (see 
illustration). Check the clearance at three or four locations around 
each groove. Be sure to use the correct ring for each groove - they are 
different. If the clearance is greater than that listed in this Chapter’s 
Specifications, new pistons will have to be used. 

11. Check the piston-to-bore clearance by measuring the bore (see 
Section 16) and the piston diameter. Make sure the pistons and bores 
are correctly matched. Measure the piston across the skirt, at a 90- 
degree angle to the piston pin (see illustration). Subtract the piston 
diameter from the bore diameter to obtain the clearance. If it’s greater 
than specified, the block will have to be rebored and new pistons and 
rings installed. 

12 Check the piston-to-rod clearance by twisting the piston and rod 
in opposite directions. Any noticeable play indicates excessive wear, 


which must be corrected. 
13 If the pistons must be removed from the connecting rods for any 


reason, the rods should be taken to an automotive machine shop, to 
be checked for bend and twist, since automotive machine shops have 
special equipment for this purpose. 

14 Check the connecting rods for cracks and other damage. Tem- 
porarily remove the rod caps, lift out the old bearing inserts, wipe the 
rod and cap bearing surfaces clean and inspect them for nicks, gouges 
and scratches. After checking the rods, replace the old bearings, slip 
the caps into place and tighten the nuts finger tight. Note: /f the engine 
is being rebuilt because of a connecting rod knock, be sure to install 
new rods. 
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19.6 Measure the diameter of each crankshaft journal at several 
points to detect taper and out-of-round conditions 





19 Crankshaft - inspection 





Refer to illustration 19.6 

1 Clean the crankshaft with solvent and dry it with compressed air 
(if available). : : 

2 Check the main and connecting rod bearing journals for uneven 
wear, scoring, pits and cracks. 

3 Remove all burrs from the crankshaft oil holes with a stone, file or 
scraper. 3 

4 Clean the oil holes with a stiff brush and flush them with solvent. 
5 Check the rest of the crankshaft for cracks and other damage. It 
should be magnafluxed to reveal hidden cracks - an automotive 
machine shop will handle the procedure. 

6 Using a micrometer, measure the diameter of the main and con- 
necting rod journals and compare the results to this Chapter’s Specifi- 
cations (see illustration). By measuring the diameter at a number of 
points around each journal’s circumference, you’ll be able to determine 
whether or not the journal is out-of-round. Take the measurement at 
each end of the journal, near the crank throws, to determine if the jour- 
nal is tapered. Crankshaft runout should be checked also, but large V- 
blocks and a dial indicator are needed to do it correctly. If you don’t 
have the equipment, have a machine shop check the runout. 

7 If the crankshaft journals are damaged, tapered, out-of-round or 
worn beyond the limits given in the Specifications, have the crankshaft 
reground by an automotive machine shop. Be sure to use the correct 
size bearing inserts if the crankshaft is reconditioned. 

8 — Check the oil seal journals at each end of the crankshaft for wear 
and damage. If the seal has worn a groove in the journal, or if it’s 
nicked or scratched, the new seal may leak when the engine is 
reassembled. In some cases, an automotive machine shop may be 
able to repair the journal by pressing on a thin sleeve. If repair isn’t fea- 
sible, a new or different crankshaft should be installed. 

9 Refer to Section 20 and examine the main and rod bearing 
inserts. 





20 Main and connecting rod bearings - inspection and 
selection 





Inspection 


Refer to illustration 20.1 

1. Even though the main and connecting rod bearings should be 
replaced with new ones during the engine overhaul, the old bearings 
should be relained for close examination, as they may reveal valuable 
information about the condition of the engine (see illustration). 

2 _ Bearing failure occurs because of lack of lubrication, the pres- 
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20.1 When inspecting the main and connecting rod bearings, look 
for these problems 





ence of dirt or other foreign particles, overloading the engine and cor- . 
rosion. Regardless of the cause of bearing failure, it must be corrected 
before the engine is reassembled to prevent it from happening again. 
3. When examining the bearings, remove them from the engine 
block, the main bearing caps, the connecting rods and the rod caps 
and lay them out on a clean surface in the same general position as 
their location in the engine. This will enable you to match any bearing 
problems with the corresponding crankshaft journal. , 

4 Dirt and other foreign particles get into the engine in a variety of 
ways. It may be left in the engine during assembly, or it may pass 
through filters or the PCV system. It may get into the oil, and from there 
into the bearings. Metal chips from machining operations and normal 
engine wear are often present. Abrasives are sometimes left in engine 
components after reconditioning, especially when parts are not thor- 
oughly cleaned using the proper cleaning methods. Whatever the 
source, these foreign objects often end up embedded in the soft bear- 
ing material and are easily recognized. Large particles will not embed 
in the bearing and will score or gouge the bearing and journal. The best 
prevention for this cause of bearing failure is to clean all parts thor- 
oughly and keep everything spotlessly clean during engine assembly. 
Frequent and regular engine oil and filter changes are also recom- 
mended. 

5 Lack of lubrication (or lubrication breakdown) has a number of 
interrelated causes. Excessive heat. (which thins the oil), overloading 
(which squeezes the oil from the bearing face) and oil leakage or throw 
off (from excessive bearing clearances, worn oil pump or high engine 
speeds) all contribute to lubrication breakdown. Blocked oil passages, 
which usually are the result of misaligned oil holes in a bearing shell, 
will also oil starve a bearing and destroy it. When lack of lubrication is 
the cause of bearing failure, the bearing material is wiped or extruded 
from the steel backing of the bearing. Temperatures may increase to 
the point where the steel backing turns blue from overheating. 

6 Driving habits can have a definite effect on bearing life. Low 
speed operation in too high a gear (lugging the engine) puts very high 
loads on bearings, which tends to squeeze out the oil film. These loads 
cause the bearings to flex, which produces fine cracks in the bearing 
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Main journal diameter undersize mm { nj 


Journal diameter 
0.25 {0.01} undersize 49.704—49.708 {1.9569—1.9570} 
0.50 {0.02} undersize 49.454—49.458 (1.9470—1.9471} 











0.75 {0.03} undersize 49.204—49.208 {1.9372—1.9373} 


Crankpin journal diameter undersize mm {in} 


Journal diameter 











0.25 {0.01} undersize 44.690—44.706 {1.7595—1.7600} 
0.50 {0.02} undersize 44.440—44.456 {1.7496—1.7502} 
0.75 {0.03} undersize 44.190—44.206 {1.7398—1.7403 


20.9 Select undersized main and rod journal bearings according 
to this chart - except 1.5L DOHC engine 






face (fatigue failure). Eventually the bearing material will loosen in 

pieces and tear away from the steel backing. Short trip driving leads to 

corrosion of bearings because insufficient engine heat is produced to 
drive off the condensed water and corrosive gases. These products 

collect in the engine oil, forming acid and sludge. As the oil is carried to. 
the engine bearings, the acid attacks and corrodes the bearing mate- 

rial. 

7 _ Incorrect bearing installation during engine assembly will lead to 

bearing failure as well. Tight-fitting bearings leave insufficient bearing 

oil clearance and will result in oil starvation. Dirt or foreign particles 

trapped behind a bearing insert result in high spots on the bearing 

which lead to failure. 


Selection 


Refer to illustration 20.9 

8 If the original bearings are worn or damaged, or if the oil clear- 
ances are incorrect (see Section 23 or 25), the following procedures 
should be used to select the correct new bearings for engine reassem- 
bly. However, if the crankshaft has been reground, new undersize 
bearings must be installed - the following procedure should not be 
used if undersize bearings are required! The automotive machine shop 
that reconditions the crankshaft will provide or help you select the cor- 
rect size bearings. Regardless of how the bearing sizes are deter- 
mined, use the oil. clearance, measured with Plastigage, as a guide to 
ensure the bearings are the right size. 


Main bearings 

9 If you need to use a STANDARD size main bearing, install one 
that is the same size as the original bearing listed in the specifications 
in the front of this Chapter. If the diameter is less than the minimum, 
have a qualified engine machine shop grind the journals to match stan- 
dard undersize bearings (see illustration). There are three different 
sizes of undersized main bearings. 


Connecting rod bearings 

10 If you need to use a STANDARD size rod bearing, install one that 
is the same size as the original bearing listed in the specifications in the 
from of this Chapter. If the diameter is less than the minimum, grind the 
journals to match standard undersize bearings (see illustration 20.9). 
There are three different sizes of undersized rod bearings. 


All bearings 

11. Remember, the oil clearance is the final judge when selecting new 
bearing sizes. If you have any questions or are unsure which bearings 
to use, get help from a dealer parts or service department. 


Raiae 
21 Engine overhaul - reassembly sequence 
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1 Before beginning engine reassembly, make sure you have all the 
necessary new parts, gaskets and seals as well as the following items 





on hand: 


Common hand tools 

A 1/2-inch drive torque wrench 

Piston ring installation tool 

Piston ring compressor 

Short lengths of rubber or plastic hose 
to fit over connecting rod bolts 
Plastigage 

Feeler gauges 

A fine-tooth file 

New engine oil 

Engine assembly lube or moly-base grease 
Camshaft installation lube 

Gasket sealant 

Thread locking compound 


2 In order to save time and avoid problems, engine reassembly 
must be done in the following general order: 

Piston rings (Part B) 

Crankshaft and main bearings (Part B) 

Piston/connecting rod assemblies (Part B) 

Rear main (crankshaft) oil seal (Part B) 

Cylinder head and lifters (Part A) 

Camshafts (Part A) 

Oil pump (Part A) 

Timing belt and sprockets (Part A) 

Timing belt covers (Part A) 

Oil pick-up (Part A) 

Oil pan (Part A) 

Intake and exhaust manifolds (Part A) 

Valve cover (Part A) |. 

Flywheel/driveplate (Part A) 





22 Piston rings - installation 





Refer to illustrations 22.3, 22.4, 22.9a, 22.9b and 22.12 

1 Before installing the new piston rings, the ring end gaps must be 
checked. It’s assumed that the piston ring groove clearance has been 
checked and verified correct (see Section 18). 

2 Lay out the piston/connecting rod assemblies and the new ring 
sets so the ring sets will be matched with the same piston and cylinder 
during the end gap measurement and engine assembly. 

3 Insert the top (number one) ring into the first cylinder and square it 
up with the cylinder walls by pushing it in with the top of the piston 
(see illustration). The ring should be near the bottom of the cylinder, 
at the lower limit of ring travel. 


22.3 When checking piston ring end gap, the ring must be square 
in the cylinder bore (this is done by pushing the ring down with 
the top of a piston as shown) 
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22.4 With the ring square in the cylinder, 
measure the end gap with a feeler gauge 


4 To measure the end gap, slip feeler gauges between the ends of 
the ring until a gauge equal to the gap width is found (see illustration). 
The feeler gauge should slide between the ring ends with a slight 
amount of drag. Compare the measurement to that found in this Chap- 
ter’s Specifications. If the gap is larger or smaller than specified, dou- 
ble-check to make sure you have the correct rings before proceeding. 

5 If the gap is too small, replace the rings - DO NOT file the ends to 
increase the clearance. 

6 Excess end gap is not critical unless it’s greater than the service 
limit listed in this Chapter’s Specifications. Again, double-check to 
make sure you have the correct rings for your engine. 

7 Repeat the procedure for each ring that will be installed in the first 
cylinder and for each ring in the remaining cylinders. Remember to 
keep rings, pistons and cylinders matched up. 

8 Once the ring end gaps have been checked/corrected, the rings 
can be installed on the pistons. 

9 The oil control ring (lowest one on the piston) is usually installed 
first. It’s composed of three separate components. Slip the 
spacer/expander into the groove (see illustration). If an anti-rotation 
tang is used, make sure it’s inserted into the drilled hole in the ring 
groove. Next, install the lower side rail. Don’t use a piston ring installa- 
tion tool on the oil ring side rails, as they may be damaged. Instead, 
place one end of the side rail into the groove between the 
spacer/expander and the ring land, hold it firmly in place and slide a 
finger around the piston while pushing the rail into the groove (see 
illustration). Next, install the upper side rail in the same manner. 

10 After the three oil ring components have been installed, check to 
make sure that both the upper and lower side rails can be turned 
smoothly in the ring groove. 

141. The number two (middle) ring is installed next. It’s usually 
stamped with a mark which must face up, toward the top of the piston. 
Note: Always follow the instructions printed on the ring package or box 
- different manufacturers may require different approaches. Do not mix 
up the top and middle rings, as they have different cross sections. 

12 Use a piston ring installation tool and make sure the ring’s identi- 
fication mark is facing the top of the piston, then slip the ring into the 
middle groove on the piston (see illustration). Don’t expand the ring 
any more than necessary to slide it over the piston. 

13 Install the number one (top) ring in the same manner. Make sure 
the mark is facing up. Be careful not to confuse the number one and 
number two rings. 

14 Repeat the procedure for the remaining pistons and rings. 


a 


23 Crankshaft - installation and main bearing oil . 
clearance check 

een EU TERED 

Refer to illustrations 23.10, 23.12. 23.14, 23.19a, 23.19b and 23.19c 

1 Crankshaft installation is the first major step in engine reassem- 





22.9a Install the spacer/expander in the 
oil control ring groove 





22.95 DO NOT use a piston ring 
installation tool when installing the oil ring 
side rails 





22.12 Install the compression rings with a ring expander - the 
mark must face up 


ee 


bly. It’s assumed at this point that the engine block and crankshaft 
have been cleaned, inspected and repaired or reconditioned. 

2 Position the engine with the bottom facing up. 

3 Remove the main bearing cap bolts and lift out the caps. Lay the 
caps out in the proper order. 

4 If they’re still in place, remove the old bearing inserts from the 
block and the main bearing caps. Wipe the main bearing surfaces of 
the block and caps with a clean, lint free cloth. They must be kept 
spotlessly clean! 

Main bearing oil clearance check 

5 Clean the back sides of the new main bearing inserts and lay the 
bearing half with the oil groove in each main bearing saddle in the 
block. Lay the other bearing half from each bearing set in the corre- 
sponding main bearing cap. Make sure the tab on each bearing insert 
fits into the recess in the block or cap. Also, the oil holes in the block 
must line up with the oil holes in the bearing insert. Caution: Do not 
hammer the bearings into place and don’t nick or gouge the bearing 
faces. No lubrication should be used at this time. 

6 The thrust bearings (washers) must be installed in the number 
four cap and saddle. : 

7 Clean the faces of the bearings in the block and the crankshaft 
main bearing journals with a clean, lint free cloth. Check or clean the oil 
holes in the crankshaft, as any dirt here can go only one way - straight 
through the new bearings. 

8 Once you’re certain the crankshaft is clean, carefully lay it in posi- 
tion in the main bearings. | 

9 Before the crankshaft can be permanently installed, the main 
bearing oil clearance must be checked. 








23.10 Lay the Plastigage strips (arrow) on the main bearing 
journals, parallel to the crankshaft centerline 
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23.14 Compare the width of the crushed Plastigage to the scale 
on the envelope to determine the main bearing oil clearance 
(always take the measurement at the widest point of the 
' Plastigage) - be sure to use the correct scale; standard and 
metric scales are included 


10 Trim several pieces of the appropriate size Plastigage (they must 
be slightly shorter than the width of the main bearings) and place one 
piece on each crankshaft main bearing journal, parallel with the journal 
axis (see illustration). 

11 Clean the faces of the bearings in the caps and install the caps in 
their respective positions (don’t mix them up) with the arrows pointing 
toward the front of the engine. Don’t disturb the Plastigage. Apply a 
light coat of oil to the bolt threads and the under- sides of the bolt 
heads, then install them. 

12 Following the recommended sequence (see illustration), tighten 
the main bearing cap bolts, in three steps, to the torque listed in this 
Chapter’s Specifications. Do not rotate the crankshaft at any time dur- 
ing this operation! 

13 Remove the bolts and carefully lift off the main bearing caps. 
Keep them in order. Don’t disturb the Plastigage or rotate the 
crankshaft. If any of the main bearing caps are difficult to remove, tap 
them gently from side-to-side with a scft-face hammer to loosen them. 
14 Compare the width of the crushed Plastigage on each journal to 
the scale printed on the Plastigage envelope to obtain the main bear- 
ing oil clearance (see illustration). Check the Specifications to make 
sure it’s correct. 

15 If the clearance is not as specified, the bearing inserts may be the 
wrong size (which means different ones will be required - see Section 
20). Before deciding that different inserts are needed, make sure that 











23.12 Main bearing cap bolt tightening sequence 





23.19a Insert the thrust washer into position with the oil grooves 
facing OUT (arrow) 


no dirt or oil was between the bearing inserts and the caps or block 
when the clearance was measured. If the Plastigage is noticeably 
wider at one end than the other, the journal may be tapered (see Sec- 
tion 19). 

16 Carefully scrape all traces of the Plastigage material off the main 
bearing journals and/or the bearing faces. Don’t nick or scratch the 
bearing faces. 


Final crankshaft installation 


17 Carefully lift the crankshaft out of the engine. Clean the bearing 
faces in the block, then apply a thin, uniform layer of clean moly-base 
grease or engine assembly lube to. each of the bearing surfaces. Coat 
the thrust washers as well. 

18 Lubricate the crankshaft surfaces that contact the oil seals with 
multi-purpose grease, engine assembly lube or clean engine oil. 

19 Make sure the crankshaft journals are clean, then lay the 
crankshaft back in place in the block. Clean the faces of the bearings 
in the caps, then apply lubricant to them. Install the caps in their 
respective positions with the arrows pointing toward the front of the 
engine. Note: Be sure to install the thrust washers with the number 4 
main journal. The upper (block side) thrust washers can be rotated into 
position around the crank with the crank in the block, with the thrust 
washer grooves facing OUT. The tanged lower thrust washers should 
be placed on the caps with their grooves OUT and the tangs fitting into 
the cap slots (see illustrations). 
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23.19b Rotate the thrust washer 
into position 





20 Apply a light coat of oil to the bolt threads and the undersides of 
the bolt heads, then install them. Tighten all main bearing cap bolts to 
the torque listed in this Chapter’s Specifications, following the recom- 
mended sequence. 

21 Rotate the crankshaft a number of times by hand to check for any 
obvious binding. 


22. Check the crankshaft endplay with a feeler gauge or a dial indica- . 


tor as described in Section 14. The endplay should be correct if the 
crankshaft thrust faces aren’t worn or damaged and new thrust wash- 
ers have been installed. 

23‘ Install a new rear main oil seal, then bolt the retainer to the block 
(see Section 24). | 


——— 


24 Rear main oil seal - installation 
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Refer to illustrations 24.3 and 24.5 

1. The crankshaft must be installed first and the main bearing caps 
bolted in place, then the new seal should be installed in the retainer 
and the retainer bolted to the block. 

2 Check the seal contact surface on the crankshaft very carefully 
for scratches and nicks that could damage the new seal lip and cause 
oil leaks. If the crankshaft is damaged, the only alternative is a new or 
different crankshaft. 

3. The old seal can be removed from the retainer by driving it out 
from the back side with a hammer and punch (see illustration). Be 
sure to note how far it’s recessed into the bore before removing it; the 
new seal will have to be recessed an equal amount. Be very careful not 
to scratch or otherwise damage the bore in the retainer or oil leaks 
could develop. 

4 Make sure the retainer is clean, then apply a thin coat of engine oil 
to the outer edge of the new seal. The seal must be pressed squarely 
into the bore, so hammering it into place isn’t recommended. If you 
don’t have access to a press, sandwich the housing and seal between 
two smooth pieces of wood and press the seal into place with the jaws 
of a large vise. The pieces of wood must be thick enough to distribute 
the force evenly around the entire circumference of the seal. Work 
slowly and make sure the seal enters the bore squarely. 

5 Asa last resort, the seal can be tapped into the retainer with a 
hammer. Use a block of wood to distribute the force evenly and make 
sure the seal is driven in squarely (see illustration). 

6 The seal lips must be lubricated with clean engine oil or multi-pur- 
pose grease before the seal/retainer is slipped over the crankshaft and 
bolted to the block, using a new gasket. 

7 Tighten the bolts a little at a time to the torque listed in the Chap- 
ter 2A Specifications. 3 





23.19c Install the thrust washer in the 


number four cap with the oil grooves 
facing OUT 








24.3 After removing the retainer from the 
block, support it on a couple of wood 
blocks and drive out the old seal with a 
punch or screwdriver and hammer 





25 Pistons/connecting rods - installation and rod bearing 
oil clearance check 


‘ 
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Refer to illustrations 25.3, 25.5, 25.9, 25.11, 25.13 and 25.17 

1 Before installing the piston/connecting rod assemblies, the cylin- 
der walls must be perfectly clean, the top edge of each cylinder must 
be chamfered, and the crankshaft must be in place. : 

2 Remove the cap from the end of the number one connecting rod 
(refer to the marks made during removal). Remove the original bearing 
inserts and wipe the bearing surfaces of the connecting rod and cap 
with a clean, lint-free cloth. They must be kept spotlessly clean. 


Connecting rod bearing oil clearance check 


3. Clean the back side of the new upper bearing insert, then lay it in 
place in the connecting rod. Make sure the tab on the bearing fits into 
the recess in the rod so the oil holes line up (see illustration). Don’t 
hammer the bearing insert into place and be very careful not to nick or 
gouge the bearing face. Don’t lubricate the bearing at this time. 

4 Clean the back side of the other bearing insert and install it in the 
rod cap. Again, make sure the tab on the bearing fits into the recess in 
the cap, and don’t apply any lubricant. It’s critically important that the 
mating surfaces of the bearing and connecting rod are perfectly clean 
and oil free when they’re assembled. | 

5 Position the piston ring gaps at staggered intervals around the 


24.5 Drive the new seal into the retainer with a wood block or a 
section of pipe, if you have one large enough - Make Sure you 
don’t cock the seal in the retainer bore 
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25.3 Align the oil hole in 
the bearing with the oil 
hole in the rod 


Oil Hole 
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piston (see illustration). 

6 Slip a section of plastic or rubber hose over each connecting rod 
Cap bolt. . 

7 Lubricate the piston and rings with clean engine oil and attach a 
piston ring compressor to the piston. Leave the skirt protruding about 
1/4-inch to guide the piston into the cylinder. The rings must be com- 
pressed until they’re flush with the piston. 

8 Rotate the crankshaft until the number one connecting rod journal 
is at BDC (bottom dead center) and apply a coat of engine oil to the 
cylinder wall. 

9 With the dimple on top of the piston (see illustration) facing the 
front of the engine, gently insert the piston/connecting rod assembly 
into the number one cylinder bore and rest the bottom edge of the ring 
compressor on the engine block. 

10 Tap the top edge of the ring compressor to make sure it’s con- 
tacting the block around its entire circumference. 

11. Gently tap on the top of the piston with the end of a wooden ham- 
mer handle (see illustration) while guiding the end of the connecting 
rod into place on the crankshaft journal. The piston rings may try to 
pop out of the ring compressor just before entering the cylinder bore, 
so keep some downward pressure on the ring compressor. Work 
slowly, and if any resistance is felt as the piston enters the cylinder, 
Stop immediately. Find out what’s hanging up and fix it before pro- 
ceeding. Caution: Do not, for any reason, force the piston into the 
cylinder - you might break a ring and/or the piston. 

12 Once the piston/connecting rod assembly is installed, the con- 
necting rod bearing oil clearance must be checked before the rod cap 
is permanently bolted in place. 

13 Cut a piece of the appropriate size Plastigage slightly shorter than 
the width of the connecting rod bearing and lay it in place on the num- 
ber one connecting rod journal, parallel with the journal axis (see illus- 
tration). 

14 Clean the connecting rod cap bearing face, remove the protective 
hoses from the connecting rod bolts and install the rod cap. Make sure 
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25.11 The piston can be driven (gently) into the cylinder bore with 
the end of a wooden or plastic hammer handle 
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25.5 Ring end gap positions - stagger the ring end gaps around 
the piston, as shown, before installing the pistons 





25.9 Check to assure the mark on the piston (arrow) and the 
mark on the connecting rod are aligned towards the front 
of the engine 


the mating mark on the cap is on the same side as the mark on the 
connecting rod. Check the cap to make sure the front mark is facing 
the timing belt end of the engine. 

15 Apply a light coat of oil to the undersides of the nuts, then install 
and tighten them to the torque listed in this Chapter’s Specifications, 
working up to it in three steps. Use a thin-wall socket to avoid erro- 
neous torque readings that can result if the socket is wedged between 
the rod cap and nut. If the socket tends to wedge itself between the 
nut and the cap, lift up on it slightly until it no longer contacts the cap. 





Mics 


25.13 Lay the Plastigage strips on each rod bearing journal, 
parallel to the crankshaft centerline 


Chapter 2 PartB General engine overhaul procedures 








25.17 Measure the width of the crushed Plastigage to determine 
the rod bearing oil clearance (be sure to use the correct scale - 
standard and metric scales are included) 


Do not rotate the crankshaft at any time during this operation. 


16 Remove the nuts and detach the rod cap, being very careful not 


to disturb the Plastigage. 

17 Compare the width of the crushed Plastigage to the scale printed 
on the Plastigage envelope to obtain the oil clearance (see illustra- 
tion). Compare it to this Chapter’s Specifications to make sure the 
clearance is correct. ; 

18 If the clearance is not as specified, the bearing inserts may be the 
wrong size (which means different ones will be required). Before decid- 
ing that different inserts are needed, make sure that no dirt or oil was 
between the bearing inserts and the connecting rod or cap when the 
clearance was measured. Also, recheck the journal diameter. If the 
Plastigage was wider at one end than the other, the journal may be 
tapered (refer to Section 19). 


Final connecting rod installation 


19 Carefully scrape all traces of the Plastigage material off the rod 
journal and/or bearing face. Be very careful not to scratch the bearing, 
use your fingernail or the edge of a credit card to remove the Plasti- 
gage. 

20 Make sure the bearing faces are perfectly clean, then apply a uni- 
form layer of clean moly-base grease or engine assembly lube to both 
of them. You’ll have to push the piston higher into the cylinder to 
expose the face of the bearing insert in the connecting rod, be sure to 
slip the protective hoses over the rod bolts first. 

21 Slide the connecting rod back into place on the journal, remove 
the protective hoses from the rod cap bolts, install the rod cap and 
tighten the nuts to the torque listed in this Chapter’s Specifications. 
Again, work up to the torque in three steps. 

22 Repeat the entire procedure for the remaining pistons/connecting 
rods. 


23 The important points to remember are: 


a) Keep the back sides of the bearing inserts and. the insides of the 
connecting rods and caps perfectly clean when assembling them. 

b) Make sure you have the correct piston/rod assembly for each 
cylinder. 

c) The dimple on the piston must face the front of the engine. 

d) Lubricate the cylinder walls with clean oil. 

e) Lubricate the bearing faces when installing the rod caps after the 
oil clearance has been checked. 

24 _ After all the piston/connecting rod assemblies have been properly 


installed, rotate the crankshaft a number of times by hand to check for 
any obvious binding. 


_ 25 Asa final step, the connecting rod endplay must be checked. 


Refer to Section 13 for this procedure. 

26 Compare the measured endplay to this Chapter’s Specifications 
to make sure it’s correct. If it was correct before disassembly and the 
original crankshaft and rods were reinstalled, it should still be right. If 
new rods or a new crankshaft were installed, the endplay may be inad- 
equate. If so, the rods will have to be removed and taken to an auto- 
motive machine shop for resizing. 





26 Initial start-up and break-in after overhaul 





Warning: Have a fire extinguisher handy when starting the engine for 
the first time. 3 

1 Once the engine has been installed in the vehicle, double-check 
the engine oil and coolant levels. 

2. With the spark plugs out of the engine and the ignition system 
and fuel pump disabled (see Section 4), crank the engine until oil pres- 
sure registers on the gauge or the light goes out. 

3 Install the spark plugs, hook up the plug wires and restore the 
ignition system and fuel pump functions (see Section 4). 

4 Start the engine. It may take a few moments for the fuel system to 
build up pressure, but the engine should start without a great deal of 
effort. | 

5 After the engine starts, it should be allowed to warm up to normal 
operating temperature. While the engine is warming up, make a thor- 
ough check for fuel, oil and coolant leaks. 

6 Shut the engine off and recheck the engine oil and coolant levels. 
7 Drive the vehicle to an area with minimum traffic, accelerate from 
30 to 50 mph, then allow the vehicle to slow to 30 mph with the throttle 
closed. Repeat the procedure 10 or 12 times. This will load the piston 
rings and cause them to seat properly against the cylinder walls. 
Check again for oil and coolant leaks. 

8 Drive the vehicle gently for the first 500 miles (no sustained high 
speeds) and keep a constant check on the oil level. It is not unusual for 
an engine to use oil during the break-in period. 

9 At approximately 500 to 600 miles, change the oil and filter. 

10 For the next few hundred miles, drive the vehicle normally. Do not 
pamper it or abuse it. 

11 After 2000 miles, change the oil and filter again and consider the 
engine broken in. 
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2.4 An inexpensive hydrometer can be used to test the condition 
of your coolant - also available are antifreeze test strips 





1 General information 





Engine cooling system 


All vehicles covered by this manual employ a pressurized engine 
cooling system with thermostatically-controlled coolant circulation. An 
impeller type water pump mounted on the front of the block pumps 
coolant through the engine. The coolant flows around each cylinder 
and toward the rear of the engine. Cast-in coolant passages direct 
coolant around the intake and exhaust ports, near the spark plug areas 
and in proximity to the exhaust valve guides. 

A wax-pellet type thermostat is located in the thermostat housing 
at the transaxle end of the engine. During warm up, the closed thermo- 
stat prevents coolant from circulating through the radiator. When the 
engine reaches normal operating temperature, the thermostat opens 
and allows hot coolant to travel through the radiator, where it is cooled 
before returning to the engine. : 

The cooling system is sealed by a pressure-type radiator cap. 
This raises the boiling point of the coolant, and the higher boiling point 
of the coolant increases the cooling efficiency of the radiator. If the 
system pressure exceeds the cap pressure-relief value, the excess 
pressure in the system forces the spring-loaded valve inside the cap 
off its seat and allows the coolant to escape through the overflow tube 
into a coolant reservoir. When the system cools, the excess coolant is 
automatically drawn from the reservoir back into the radiator. 

The coolant reservoir does double duty as both the point at which 
fresh coolant is added to the cooling system to maintain the proper 
fluid level and as a holding tank for overheated coolant. 

This type of cooling system is known as a closed design because 
coolant that escapes past the pressure cap is saved and reused. 


Heating system 


The heating system consists of a blower fan and heater core 
located within the heater box under the right end of the dashboard, the 
inlet and outlet hoses connecting the heater core to the engine cooling 
_ system and the heater/air conditioning control head on the dashboard. 
Hot engine coolant is circulated through the heater core. When the 
heater mode is activated, a flap door opens to expose the heater box to 


the passenger compartment. A fan switch on the control head activates _ 


the blower motor, which forces air through the core, heating the air. 


Air conditioning system 


The air conditioning system consists of a condenser mounted 
in front of the radiator, an evaporator mounted adjacent to the heater 
core, a compressor mounted on the engine, a filter-drier which 
contains a high pressure relief valve and the plumbing connccting all of 
the above. 

A blower fan forces the warmer air of the passenger compartment 
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3.7 Disconnect the electrical connector from the thermoswitch 
located in the thermostat housing 


through the evaporator core (similar to a radiator in reverse), transfer- 
ring the heat from the air to the refrigerant. The liquid refrigerant boils 
off into low pressure vapor, taking the heat with it when it leaves the 
evaporator. The compressor keeps refrigerant circulating through the 
system, pumping the warmed coolant through the condenser where it 
is cooled and then circulated back to the evaporator. 


2 Antifreeze - general information 


LL 


Refer to illustration 2.4 

Warning: Do not allow antifreeze to come in contact with your skin or 
painted surfaces of the vehicle. Rinse off spills immediately with plenty 
of water. Antifreeze is highly toxic if ingested. Never leave antifreeze 
lying around in an open container or in puddles on the floor; children 
and pets are attracted by it’s sweet smell and may drink it. Check with 
local authorities about disposing of used antifreeze. Many communities 
have collection centers which will see that antifreeze is disposed of 
safely. Never dump used antifreeze on the ground or into drains. 

Note: Non-toxic antifreeze is now manufactured and available at local 
auto parts stores, but even these types should be disposed of properly. 
1 The cooling system should be filled with a water/ethylene-glycol 
based antifreeze solution, which will prevent freezing down to at least - 
20 degrees F, or lower if local climate requires it. It also provides pro- 
tection against corrosion and increases the coolant boiling point. 

2 The cooling system should be drained, flushed and refilled every 
30,000 miles or every two years (see Chapter 1). The use of antifreeze 
solutions for periods of longer than two years is likely to cause damage 
and encourage the formation of rust and scale in the system. If your 
tap water is “hard,” i.e. contains a lot of dissolved minerals, use dis- 
tilled water with the antifreeze. 

3 Before adding antifreeze to the system, check all hose connec- 
tions, because antifreeze tends to search out and leak through very 


‘minute openings. Engines do not normally consume coolant. There- 


fore, if the level goes down, find the cause and correct it. 

4 The exact mixture of antifreeze-to-water you should use depends 
on the relative weather conditions. The mixture should contain at least 
50 percent antifreeze, but should never contain more than 70 percent 
antifreeze. Consult the mixture ratio chart on the antifreeze container 
before adding coolant. Hydrometers are available at most auto parts 
stores to test the ratio of antifreeze to water (see illustration) or 
antifreeze test strips are available instead of the hydrometer gauge. 
Use antifreeze which meets the vehicle manufacturer’s specifications. 


LL 


3 Thermostat - check and replacement 


a 


Warning: Do not attempt to remove the radiator cap, coolant or ther- 
mostat until the engine has cooled completely. 


Chapter 3 Cooling, heating and air conditioning systems 





3.10 The thermostat is installed with the spring end into the 
cylinder head and the bypass hole up 


Check 


1 Before assuming the thermostat is responsible for a cooling sys- 
tem problem, check the coolant level (Chapter 1), drivebelt tension 
(Chapter 1) and temperature gauge (or light) operation. 

2°. ide engine takes a long time to warm up (as indicated by the 
temperature gauge or heater operation), the thermostat is probably 
stuck open. Replace the thermostat with a new one. 

3 If the engine runs hot, use your hand to check the temperature of the 
lower radiator hose. If the hose is not hot, but the engine is, the thermo- 
stat is probably stuck in the closed position, preventing the coolant inside 
the engine from traveling through the radiator. Replace the thermostat. 
Caution: Do not drive the vehicle without a thermostat. The computer 
may stay in open loop and emissions and fuel economy will suffer. 

4 If the lower radiator hose is hot, it means that the coolant is flow- 
ing and the thermostat is open. Consult the Troubleshooting Section at 
the front of this manual for further diagnosis. 


Replacement 

Refer to illustrations 3.7 and 3.10 

5 Disconnect the negative cable from the battery. Note: On 1999 
and later 1.8L DOHC engines, the thermostat housing is at the right 
front of the engine, just behind the water pump. 

6 Drain the coolant from the radiator (see Chapter 1). 

7 Disconnect the thermoswitch electrical connector from the thermo- 
stat cover located at the left end of the cylinder head (see illustration). 
8 Loosen the radiator hose clamp and remove the radiator hose from 
the thermostat cover. Note: The radiator hose can be left attached to the 
thermostat cover, unless the thermostat cover itself is to be replaced. 

9 Detach the thermostat cover from the engine. Be prepared for 
some coolant to spill as the gasket seal is broken. 

40 Remove the thermostat, noting the direction in which it was 
installed in the block (see illustration). ; 

141 Remove the gasket and thoroughly clean the sealing surfaces. 

12 Install the thermostat with the spring end toward the engine, and 
with the small bypass hole in the thermostat at the high point (top). 

13 Fit a new gasket, aligning the gasket with the bolt holes in the 
block. On 1995 and later models, install the gasket with the print side 
facing the cylinder head. 

14 Installation is the reverse of removal. Tighten the thermostat cover 
fasteners to the torque listed in this Chapter’s Specifications. 

15. Refill the cooling system, run the engine and check for leaks and 
proper operation. 


eee Meee Os ee Ee 
4 Engine cooling fan and circuit - check and 
replacement 


nn 


Warning: To avoid possible injury, keep clear of the fan blades, as they 
may start turning at any time! 





BB y 


4.1 Check the radiator fan operation by connecting a jumper wire 
between the Diagnosis Connector TFA terminal and ground 
terminal (1990 through 1994 models) 





4.2 Disconnect the radiator fan electrical connector and connect 


fused jumper wires directly to the positive and negative 
terminals of the battery 





Check 


Refer to illustrations 4.1, 4.2 and 4.5 

1 Install a jumper wire across the fan test (TFA) terminal and the 
ground (GND) terminal of the diagnosis connector, located on the 
engine compartment firewall (see illustration). With the ignition key 
ON, the fan should now operate. If the fan does not operate, check the 
fan system components including the fan relay, fan thermoswitch, and 
fan motor itself. 

2 To test an inoperative fan motor (one that doesn’t come on when 
the engine gets hot or when the air conditioner is on), first check the 
fuses and/or fusible links (see Chapter 12). Then disconnect the electri- 
cal connector at the fan motor and use fused jumper wires to connect 
the fan directly to the battery (see illustration). If the fan still does not 
work, replace the fan motor. Some 1994 and earlier 1.8L models with 
an automatic transaxle are equipped with a two speed fan. Fans with a 
four-prong connector are a two-speed fan. Be sure to check both fan 
speeds of two-speed fans by connecting both positive (+) connectors 
and negative (-) connectors to the test battery using fused jumper 
wires. Warning: Do not allow the test clips to contact each other or any 
metallic part of the vehicle. 

3 _|f the fan motor tested OK in the previous test but is still inopera- 
tive, then the fault lies in the fuse, relays, thermoswitch or wiring. The 
relays and thermoswitch can be tested as described below. Note: On 
1995 and later models, the cooling fan relay is controlled by the PCM 
with information supplied by the engine coolant temperature sensor. 
See Chapter 6 for testing the coolant temperature sensor. If the fan 
motor, relay and related circuits all test good and the cooling fan fails to 
operate normally, the fault may lie with the PCM. Have the PCM diag- 
nosed by a dealer service department or other qualified repair facility. 

4 On all 1990 through 1994 models, fan thermoswitch can be 
tested for continuity with an ohmmeter. Disconnect the wiring connec- 
tor (see illustration 3.7) and attach one lead of the ohimmneter to the 















Ries ‘aah 


4.5a To test the second radiator fan 
thermoswitch, on models with a 
two-speed fan, disconnect the 
electrical connector... 





4.7b Cooling fan relays No. 2 and No. 3 
are located on a separate bracket in 
front of the main relay box on the fender 

(1990 through 1994 model shown) 


electrical connector prong on the thermoswitch, and the other lead to 
the body of the thermoswitch. When the engine is cold (below 194- 
degrees F) there should be NO continuity. When the engine is hot 
(above 207-degrees F), there should be continuity. Replace the ther- 
moswitch if necessary (see Section 9). 

5 .On 1990 through 1994 models with a two speed fan, the second 
fan thermoswitch actuates relays No. 2 and No. 3. Test the ther- 
moswitch for continuity with an ohmmeter by disconnecting the fan 
thermoswitch wiring connector and attaching the ohmmeter leads to 
the two terminals in the thermoswitch connector (see illustrations). 








4.8c 1995 and later fan 
relay terminal guide 
and continuity table 





4.5b ...and check for continuity by 
touching the two terminals in the 
thermoswitch connector with 
the probes of an ohmmeter 


4.8a No. 1 cooling fan relay (Type 1) 
terminal guide for continuity test 
(1990 through 1994 shown) 
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the main fuse block (1990 through 
1994 model shown) 








4.8b No. 2 fan relay (Type 2) and No. 3 fan 
relay (Type 2) terminal guide for continuity 
test (1990 through 1994 shown) 


When the engine is cold (below 205-degrees F) there should be NO 
continuity. When the engine is hot (above 221-degrees F), there should 
be continuity. 

6 Replace the thermoswitch if necessary (see Section 9). 


Relay check 

Refer to illustrations 4.7a, 4.7b, 4.8a, 4.8b, 4.8c and 4.8d 

7 Qn all models, locate number 1 fan relay in the main relay box 
(see illustration). On models with a two speed cooling fan, locate the 
No. 2 fan relay and the No. 3 fan relay located forward of the main relay 
box (No. 2 fan relay is closest to the inner fender, while the No. 3 fan 
relay is mounted inboard of the No. 2 fan relay) (see illustration). 

8 Remove the cooling fan relays, beginning with the No. 1 fan relay. 
Using an ohmmeter, test for continuity. On 1994 and earlier models, 
two types of relays are used by the manufacturer, and the terminals are 
numbered differently. Be sure to test the relay as shown (see illustra- 
tions). With no voltage applied, there should be NO continuity between 





4.8d 1999 and later 4-terminal 
fan relay terminal guide - there 
should be continuity between A 
and B and, when energized, there 
should be continuity between 
CandD 
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4.16 Hold the cooling fan blades and remove the far retaining nut 


terminals A and C. There should be continuity between terminals B and 
D. With battery voltage applied across terminals B and D, there should 
be continuity between terminals A and C. On 1995 and later models, 
remove the fan relay and test the relay as shown (see illustration). 

9 If the fan relays, thermoswitch and fan motors all test good, take 
the vehicle to a dealer service department or other qualified repair 
facility for further diagnosis, due to the complexity and variety of the 
circuits involved. 


Fan replacement 


Refer to illustrations 4.16 and 4.17 

10 Disconnect the negative battery cable. Note: Most models with air- 
conditioning have two fans, one for engine cooling and a second fan that 
operates (to cool the condenser) only when the air conditioning is On. 

11. Drain the cooling system (see Chapter 1) below the level of the 
upper radiator hose. 

12 On 1990 through 1994 models, remove the resonance chamber. 
13 Disconnect the wiring connector at the fan motor. 

14 Loosen the radiator upper hose clamps and remove the upper hose. 
15 Unbolt the fan shroud and lift the fan shroud from the engine 
“compartment. On 1995 and later models, move the coolant fan assem- 
bly:to the side after removing the bolts and remove the radiator (see 
Section 5). Remove the fan assembly. 

16 While holding the fan blades, remove the fan retaining nut (see 
. illustration). Remove the fan from the fan motor. 

17 Remove the fan motor from the fan shroud (see illustration). 

18 Installation is the reverse of removal. When installing the fan shroud 
and the resonance chamber, tighten the mounting bolts securely. 





5.8 Remove the automatic 
transaxle cooler lines 


5.9a Ranive the radiates fan 
assembly bolts... 


4.17 Remove the screws retaining the motor to the shroud 





5 Radiator and coolant reservoir - removal and 
installation 





Warning: Do not start this procedure until the engine is completely 
cool. 


Radiator 


Refer to illustrations 5.8, 5.9a, 5.96 and 5.10 

1 Disconnect the negative battery cable. 

2 Drain the engine coolant into a container (see Chapter 1). 

3 On 1990 through 1994 models, remove the resonance chamber 
(see Chapter 4, Section 9). 

4 Disconnect the wiring connector at the fan motor. 

5 On 1990 through 1994 models with a two speed fan, disconnect 
the wiring connector at the fan thermoswitch. 

6 Disconnect the coolant reservoir hose from the radiator filler neck. 
Then remove the coolant reservoir. 

7 Loosen the radiator hose clamps and remove both the upper and 
lower hoses. 

8 — If equipped with an automatic transaxle, disconnect the oil cooler 
hose from the radiator (see illustration). Place a drip pan to catch the 
transmission fluid and cap the fittings. 

9 Remove the fan retaining bolts and lift out the fan assembly (see 
illustrations). On 1995 and later models, move the fan assembly to the 
side while the radiator is removed. Note 1: The bottom of the radiator 
is retained, without bolts, by the radiator support frame. Note 2: Most 


. models with air-conditioning have two fans. 


5.9b ...and lift out the radiator 
fan assembly 





59.10a Remove the two radiator upper mounting 
assemblies and... 


10 Detach and lift out the radiator (see illustration). Be aware of 
dripping fluids and the sharp fins. 

11. On 1995 and later models, the cooling fan and fan shroud can 
now be removed, if necessary (see Section 4). 

12 With the radiator removed, it can be inspected for leaks, damage 
and internal blockage. If in need of repairs, have a professional radiator 
shop or dealer service department perform the work as special tech- 
niques are required. 

13 Bugs and dirt can be cleaned from the radiator with compressed 
air and a soft brush. Don’t bend the cooling fins as this is done. Warn- 
ing: Wear eye protection when using compressed air. 
14 Installation is the reverse of the removal procedure. Be sure the 
bottom of the radiator is located properly. When installing the radiator 
fan shroud and the resonance chamber, tighten the mounting bolts 
securely. 

15 After installation, fill the cooling system with the proper mixture of 
antifreeze and water. Refer to Chapter 1 if necessary. 

16 Start the engine and check for leaks. Allow the engine to reach 


normal operating temperature, indicated by both radiator hoses: 


becoming hot. Recheck the coolant level and add more if required. 
17 On automatic transaxle equipped models, check and add auto- 
matic transmission fluid as needed. 


Coolant reservoir 


Refer to illustration 5.18 

18 Unbolt the coolant reservoir and lift it out of engine compartment 
(see illustration). Note: There’s better access to the reservoir if the air 
cleaner box is removed first. 

19 Pour the coolant into a container. Wash out and inspect the reser- 
voir for cracks and chafing. Replace it if damaged. 

20 Installation is the reverse of removal. 





6 Water pump - check 





1 A failure in the water pump can cause serious engine damage due 
to overheating. If the pump is defective, it should be replaced with a 
new or rebuilt unit 

2 Remove the timing belt cover(s) (see Chapter 2A). 

3. Water pumps are equipped with weep or vent holes. If a failure 
occurs in the pump seal, coolant will leak from the hole. In most cases 
you'll need a flashlight to find the hole on the water pump from under- 
neath to check for leaks. On 1.8L DOHC engines any water coming 
from this hole is vented to the outside of the timing belt cover on the 
back side of the engine in order to not damage the timing belt. 


4 Check the water pump shaft bearing for wear by grasping the pump ~ 


hub and gently rocking the hub and shaft from side to side. If any loose- 
ness is apparent, excessive water pump shaft/bearing wear is possible. 
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5.10b ... remove the radiator carefully. Retrieve the lower 
mounts - they must be in place on the bottom of the 
radiator when the radiator is reinstalled 





5.18 Remove the reservoir bottle 


5 If the water pump shaft bearings fail there may be a howling 
sound at the drivebelt end of the engine while it’s running. Don’t mis- 
take drivebelt slippage, which causes a squealing sound, for water 
pump bearing failure. If a squealing sound is heard, check belt condi- 
tion and belt tension. 3 





7 Water pump - removal and installation 





Refer to illustration 7.7 . 

Warning: Wait until the engine is completely cool before beginning this 
procedure. Do not allow antifreeze to come in contact with your skin or 
painted surfaces of the vehicle. Rinse off spills immediately with plenty 
of water. Antifreeze is highly toxic if ingested. Never leave antifreeze 
lying around in an open container or in puddles on the floor; children 
and pets are attracted by it’s sweet smell and may drink it. Check with 
local authorities about disposing of used antifreeze. Many communities 
have collection centers which will see that antifreeze is disposed of 
safely. : 


Removal 

1 Disconnect the negative battery cable from the battery. 

2. Drain the cooling system (see Chapter 1). If the coolant is rela- 
tively new or in good condition, save it and reuse it. 
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7.7 After removing the front covers and timing belt, remove the 
water pump mounting bolts (arrows) and remove the water pump 


3 Remove the water pump drivebelt, pulley, timing belt cover(s) and 
timing belt (see Chapter 2A). 

4 Remove the water inlet pipe and gasket from the water pump. 
Remove the exhaust manifold heat shield. 

5 On 1990 through 1994 models, remove the water bypass pipe 
and O-ring, located on the water inlet pipe. 

6 On 1990 through 1994 1.8L DOHC models, remove the oil level 
gauge (dipstick) tube clamp located at the engine block. On 1999 and 
later 1.6L DOHC engines, unbolt and set aside the power steering 
pump (see Chapter 10). 

7 Remove the water pump mounting bolts (see illustration) and 
detach the water pump from the engine. If the water pump is stuck, 
gently tap it with a soft-faced hammer to break the seal. 


Installation 


8 Clean the bolt threads and the threaded holes in the engine to 
remove corrosion and sealant. 

9 . Remove all traces of old gasket material from the sealing surfaces. 
10 Compare the new water pump to the old one to make sure they 
are identical. 

11. Apply a thin film of silicone sealant to the new gasket and install it 
on the water pump. 

12 Carefully mate the water pump to the engine. 

13. Install the water pump mounting bolts. Tighten them to the torque 
listed in this Chapter’s Specifications. Don’t over-tighten them or the 
pump may be damaged. 

14 Reinstall all parts removed for access to the water pump. 

15 Refill the cooling system (see Chapter 1) and check the timing belt 
tension (see Chapter 2A). Run the engine and check for leaks. 


ak Sa hdc einstein asa eet 
8 Coolant temperature gauge sending unit - check and 
replacement 


aT 


Refer to illustration 8.3 
Warning: Do not start this procedure until the engine is completely 
cool. 


Check 


1 lf the coolant temperature gauge is inoperative, check the fuses 
first (see Chapter 12). 

2 If the temperature gauge indicates excessive temperature after run- 
ning awhile, see the Troubleshooting Section in the front of the manual. 
3 ‘If the temperature gauge indicates HOT as soon as the engine is 
started cold, disconnect the electrical connector at the coolant gauge 
sending unit, located in the engine compartment (see illustration). If 
the gauge reading drops, replace the sending unit. If the reading 
remains high, the wire to the gauge may be shorted to ground or the 








ste: 


8.3 Location of the temperature gauge sending unit (arrow) 


gauge is faulty. 

4 If the coolant temperature gauge fails to show any indication after 
the engine has been warmed up, (approximately 10 minutes) and the 
fuses are good, shut off the engine. Disconnect the electrical connec- 
tor at the sending unit and, using a jumper wire, connect the wire to a 
clean ground on the engine. Briefly turn on the ignition without starting 
the engine. If the gauge now indicates HOT, replace the sending unit. 
5 Additionally, the sending unit may be checked for resistance 
using an ohmmeter; with the engine coolant hot, resistance should 
be 190 to 260 ohms. : 

6 If the gauge fails to respond, the circuit may be open or the tem- 
perature gauge may be faulty. 


Replacement 


7 Drain the coolant (see Chapter 1). 

8 Disconnect the wiring connector from the sending unit. 

9 Using a deep socket or a wrench, remove the sending unit. 

10 Install the new sending unit, and tighten it securely. Do not use 
thread sealer as it may electrically insulate the sending unit. Connect 
the electrical connector. : 

11. Refill the cooling system and check for coolant leakage and 
proper gauge operation. 


a 


9 Radiator cooling fan thermoswitch - replacement 


2 


Note: 7990 through 1994 models use either one of two cooling fan 
thermoswitches to control the-operation of the cooling fan. On 1.8L 
engines with an automatic transaxle, the second thermoswitch controls 
the high speed operation of the dual-speed fan. See Section 4 for infor- 
mation on checking the thermoswitches. On 1995 and later models, the 
cooling fan relay is controlled by the PCM with information supplied by 
the engine coolant temperature sensor, see Chapter 6 for information 
on the coolant temperature sensor. 

1 Drain the cooling system (see Chapter 1). 

2 To replace the main radiator cooling fan thermoswitch, discon- 
nect the eléctrical connector and unscrew the switch from the thermo- 
stat housing (see illustration 3.7). 

3 Install the new switch with a new O-ring and tighten it securely. 
Connect the electrical connector and refill the cooling system. 

4 To replace the secondary radiator cooling fan thermoswitch on 
models with a two-speed fan, remove the radiator resonance chamber. 
Disconnect the electrical connector and remove the radiator fan ther- 
moswitch and gasket (see illustration 4.5). Install the new radiator fan 
thermoswitch with a new gasket. Tighten the radiator thermoswitch 
securely. Connect the radiator thermoswitch electrical connector. 

5 Install the radiator resonance chamber. Tighten the fasteners 
securely. 

6 Refill the cooling system. 
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10.2 With the blower motor electrical 
connector disconnected, check for shorts z = : 
between the electrical connector and any 10.6a Remove the ee er 
convenient chassis ground. If no shorts assembly mounting screws... 
are found, reconnect the blower electrical 
connector to the blower terminal for 
additional tests 








the circuit breaker reset button (arrow), 
located above the fuse box 





i ae 
ssembly to test continuity 


sie 


10.6b ...and withdraw the resistor a 
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10 Blower motor and circuit - check and component 
replacement 

_™ 
Refer to illustrations 10.1, 10.2, 10.6a, 10.6b, 10.6c and 10.6d 
1 On 1990 through 1994 models, if heater blower fan is inoperative, 
first check heater circuit breaker, located above the underdash fuse 
box (see illustration). The heater circuit breaker is a 30A fuse with a 
reset button feature. On 1995 and later models, check the 40A fuse 
located in the underdash fuse box (see Chapter 12). 
2. If the reset button is OUT on 1990 through 1994 models, or if the 
fuse is blown on 1995 and later models, first check for a short circuit in 
the blower wiring by disconnecting the electrical connector at the 
blower. Check for any shorts (continuity) between the blower electrical 
connector (see illustration) and any convenient body ground. Replace 
or repair the harness if necessary. 
3 On 1990 through 1994 models, depress the reset button to reset 10.6d Blower terminal and resistance guide - 1999 and 
the heater circuit breaker. later models 3 
4 Measure the voltage at the heater blower motor as follows: 

a) Remove the glove box for access to the blower. 

b) Turn the ignition switch on, and turn the blower switch to the d) The voltage should measure 12-volts. If 12-volts is present and 

Position 4 (high speed). the blower doesn’t run, replace the blower (see Section 11). 
¢) Using a voltmeter, test the blower motor terminal wires. 5 With the voltmeter still connected to the blower electrical connec- 








TERMINAL 


RESISTANCE (OHMS) 


2.80 to 3.21 
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11.4 Remove the blower motor from the 
housing 


tor, turn the blower switch down to Position 3, Position 2, and finally, 
Position 1, checking the voltage is lower at each lower position of the 
blower switch. Replace the resistor assembly if necessary. 

6 Further checks of the resistors can be made by removing the 
resistor assembly and. checking terminal continuity as follows (see 
illustrations): 


a) On 1990 through 1994 models, if no continuity is measured 
between resistor assembly terminals A and B, A and C, and A and 
D, replace the resistor assembly. 

b) On 1995 and 1996 models, if no continuity is measured between 
resistor assembly terminals A and C, C and E, and C and D, 
replace the resistor assembly. 

c) On 1997 and 1998 models, if no continuity is measured between 
resistor assembly terminals A and C, B and C, and B and D, 
replace the resistor assembly. 

d) On 1999-and later models, check the resistance between the 
specified terminals with an ohmmeter. If the resistance is out of 
specification, replace the resistor. 


en EL 


41. Blower motor - removal and installation 
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Refer to illustration 11.4 

1. Remove the trim panel underneath the glove box. 

2 — Disconnect the electrical connector from the blower motor. 

3. Remove the three screws retaining the blower motor to the hous- 
ing. 

4- Withdraw the blower motor straight down and out of the housing 
(see illustration). 

5  Toremove the blower fan, remove the fastener from. the shaft and 
withdraw the fan from the motor. 

6 Installation is the reverse of removal. 


12 Heater core - replacement 


fn a 


Warning 1: 1995 and later models are equipped with airbags. The airbag 
is armed and can deploy (inflate) anytime the battery is connected. To 
prevent accidental deployment (and possible injury), turn the ignition key 
to LOCK and disconnect the negative battery cable whenever working 
near airbag components. After the battery is disconnected, wait at least 
two minutes before beginning work (the system has a back-up capacitor 
that must fully discharge). For more information see Chapter 12. 

Warning 2: The air conditioning system is under high pressure. Do not 
loosen any hose fittings or remove any components until the system 
has been discharged. Air conditioning refrigerant should be properly 
discharged into an EPA-approved recovery/recycling unit by a dealer 





12.5 Unlatch the heater unit seal plate ~ 





12.6 Disconnect the heater hose from the 
heater unit by unlocking the hose 
connector 


service department or an automotive air conditioning repair facility. 
Always wear eye protection when disconnecting air conditioning sys- 
tem fittings. 

1 lf equipped with air conditioning, have the refrigerant discharged 
and recovered by a qualified repair facility. ) 

2 Disconnect the cable from the negative battery terminal. 

3. Drain the engine coolant (see Chapter 1). 

4 Remove the instrument panel (Refer to Chapter 11). 


Models without air conditioning 


Refer to illustrations 12.5, 12.6 and 12.9 


5 Remove the seal plate on the right side of the heater unit by 
unlatching the seal plate latch (see illustration). | 
6 Disconnect the heater hoses from the heater core by unlocking 
the hose connections at the firewall (see illustration). Keep plenty of 
towels or rags on the carpeting to catch any coolant that may drip. 

7 Remove the three nuts from the studs retaining the heater unit to 
the dash. 

8 Remove the heater unit from the dash. The seal plate will come 
out with the heater unit as an assembly. . 7 

9 Remove the heater core from the heater unit (see illustration). 

10 Reassembly is the reverse of removal. When installing the heater 
hoses on the heater core, make sure the hose connectors are securely 
locked. 





12.9 Remove the heater core from of the heater unit 


3-10 





Models with air conditioning — 
a he “Remove: the evaporator unit (see Section 18). 
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12 Disconnect the heater hoses from the heater Bt by unlocking se 


the hose connections: at the’ firewall. Keep plenty of towels Or rags on 


the carpeting to catch any coolant that may drip inside. 
13... Disconnect the heater electrical connectors. 


14. "Remove the three nuts from the studs retaining the heater unit to 


the dash. 
16. Ratnove the: heater unit from the dash. | 
16> Remove. the heater core from the heater unit. 


17 . Reassembly i is the reverse. of removal. When idinig the on poe 


| hoses 0 on nthe heater unit, , check the hose connectors ¢ are rey locked. oe 





Ps wae and air r conditioning « control assembly - 
wee ‘removal, installation, ‘check and adjustment 





Refer ie Wiistratone 13. 11, 73, 12a, 13. 12b, 13. 13a, 13. 13b, 13. 13¢c, 
13.130, 13.13e.and 13.13f 


_ Warning: 7 995 and later models are ne, with airbags. The sibs is. 


armed and can deploy (inflate) anytime the battery is connected. To pre- 
vent accidental deployment (and possible injury), turn the ignition key to 
LOCK and disconnect the negative battery cable whenever working .near 


- airbag components. After the battery is disconnected, wait at least two - 


minutes before beginning work (the system has a back-up capacitor that 
must fully discharge). For more information see Chapter 12. 

Note: Two types. on control systems are used on the models covered 
by this manual: a manual “wire type” control system and an electronic 
“logic type” system. Logic controls can be distinguished from the wire 
type control by the type of control unit at the dashboard. Logic controls 
have a series of push buttons for the heater and air conditioning opera- 
tion, a fan switch, and a lever for air mix. Logic controls use only one air 
MIX wire plus electrical switches for the remaining heater and air condi- 


tioning functions. Electrically-driven actuators are used at the: aa ce 


unit and the heater units instead of mechanical lovers. es 


Removal and installation 


Models with manual wire-type controls 5c 
1 Disconnect the negative battery cable. | 
2 Remove the side pane). pelow the dash on ) the passeriger side 
a Chapter 11). 
-Remove the underdash panel on the passenger side. 


Remove the instrument cluster bezel (see Sperier 1 1. 
Remove the glove box (see Chapter 11). 
Remove the glove box cover inside the dash (see Chapter 41). 


aie 


(MODE. wire, MIX wire, and REC- FRESH wire, as cecal. Remove 
the heater control assembly. 7 oa Se 


Models with electronic control a de . 
9g. Remove the center trim. Disconnect the Mix wire, the ential unit 
retaining screws, and as. the ‘control. unit is pulled. out, disconnect the 
_ electrical connectors. Remove the-control assembly. 

10° Installation i is the reverse of the removal procedure. When installa- 


tion. of the heater/air conditioning control assembly. is complete, con- 


nect and adjust the heater control wires as 3 follows. 


‘Check and adjustrrent 


All models — _ ~ 
11. On 1990 through 1994 models with wire type controls: 


a) To connect and adjust the REC-FRESH wire, set the REC-FRESH — 


lever to. the Fresh position, connect the REC-FRESH wire to the 
REC-FRESH door, set the door to FRESH position and clamp the 
_ wire in place. Check the lever moves its full stroke. 
b) To connect and adjust the MIX wire, set the MIX lever to the 
-. COLD position, connect the MIX wire to the MIX door, set the 
door to the COLD position and clamp the wire in place. Check the 
lever moves its full stroke. _ 


12 


by 


Remove the certter heater and radio control panel (see Chapter 1 1), 7 


Disconnect the heater control wires behind the heater control 








“ “gr SET PIN wore Py a eas ee 


13. 4. On 4990 through 1994 mitdeie! h remove e the heater MODE 


wire from Clip A. Insert a 0.24-inch set: ‘pin in hole: Band — 
: : ividulatded the MODE: wire ecuernent : | 





To Connect and adjust t the MODE wire, set the MODE a to 


the DEFROST position, remove the MODE wire from Clip A (see 
illustration). Align the set pin hole at B of the link with the matching 


_ hole of the heater unit and temporarily insert a 0.24 inch diameter 


a) 


set pin. Use either a 15/64-inch diameter drill bit ora Letter B diam-_ . 
eter drill bit as a 0.24-inch diameter set pin: Holding the MODE wire. 
housing and with the wire Straight, push the MODE | wire into Clip A. 
Check the operation of the MODE lever. If the result is not correct, 
pull the MODE wire approximately 1/1 6-inch toward the heater unit 


- link. Remove the set pin-that was installed for adjustment. 
On 1995 and 1996 models with wire-type controls: 


Adjust the airflow MODE. wire by setting the MODE lever to 
DEFROSTER, connect the wire at the heater, ‘set the MODE wire 


.. link to DEFROSTER and insert a screwdriver at the set hole near 
the bottom of the unit, clamp the MODE wire and verify that the 
_ MODE contro! lever on the dashboard moves full stroke. 


Adjust the air MIX wire by setting the temperature control lever to 
MAX COLD, connect the wire at the heater, set the air mix link to 


_ MAX COLD and insert a screwdriver at the set hole. Clamp the air - 


ae, 


e) 


C) . 


MIX wire and verify that the temperature control lever on the dash- 


board moves full stroke. __ 
“Adjust the air INTAKE wire ‘by setting the REC/FRESH lever to 


FRESH, connecting the air INTAKE wire to the air intake link at the 
heater, set the air INTAKE link to FRESH and clamp the wire in place. 
Verify the REC/FRESH lever on the dashboard moves full stroke. 


To check control unit switches, access. the back of the Control unit 
and backprobe the fan switch electrical connector, the A/C switch 


electrical connector, and the heater unit electrical connector, 
checking for eonineny between connector. terminals & as shown 
(see illustrations). . 


‘Disconnect the fan. switch: electrical eonneetor and eae fore con- 
tinuity between fan switch terminals as shown | in the illustration. 
-.. Replace the fan switch if defective. sere kites 

“13 


4) 
—. b) 


On 1995 and later models with logic controls: 


‘Check and adjust the MIX wire as above. 


To check the fan switch, disconnect the fan switch electrical con- 
nector and check for continuity as shown (see illustrations). 
Replace fan switch if defective. 

To check the REC switch, disconnect the REC switch electrical 
connector. Connect a 1 K-ohm resistor between terminals C 


and F (see illustrations) of the switch, connect the vehicle battery _ 
to terminal:F and battery ground to terminal J. Connect avolt- 


meter between terminals.C and J.-With the REC switch ON, volt- 
age should be 1-volt or less. With the REC switch OFF, 1 2 vols 
should be present. Replace the control unit if defective. . | 
To check the FRESH switch, disconnect the REC switch electrical 


‘connector. Connect a 1 K-ohm resistor between terminals A 


and F (see illustrations) of the switch, connect the vehicle battery 
to terminal F.and battery ground to terminal J. Connect a volt- 
meter between terminals A and. J. With the REC switch ON,.volt- . 

age should be 1-volt or less. With the REC switch OFF,.12-volts — 
should be present. Replace the control unit if defective. 
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ae 7 | : 18.12a Terminal guide and continuity table for 1995 and later models with wire type controls - 






















.@) To check the MODE switch, disconnect the REC switch electrical 
~ connector. Connect a 1.K-ohm resistor between terminals J and L- 
- (see illustrations) of the control unit, connect the vehicle battery 
_. to terminal F and battery ground to terminal J, connect a jumper 
- wire between terminals J and R, connect a voltmeter between ter- 
minals J and L; voltage should measure 12-volts. Replace the 
‘. controlunitifdefective, = 
_ f) Connect a 1 K-ohm resistor between terminals J and N (see illus- 
_” trations) of the control unit, connect the vehicle battery to termi- | ts ks es - ae, | | 
. nal F and battery ground to terminal J, connect a jumper wire 13.12b Terminal guide and continuity table for wire 
_ between terminals J and P, connect voltmeter (DC voltage set- § . ~~~ typecontrolfan switch — 
ting) between terminals J and N; voltage should measure. 12-volts. _ , . . —— 
Replace the control unit if defective. a a os i ere | sf 5 
g) Connéct a 1 K-ohm resistor between terminals J and L (see illus- _—‘). Connect a 1 K-ohm resistor between terminals J and N (see illus- 
trations) of the control unit, connect the vehicle battery to termi- _-—~-~_ trations) fo the control unit, connect the vehicle battery to termi- 
nal F and battery ground to terminal J, connect a jumper wire =——=*nal F. and battery ground to terminal J, connect a jumper wire 
between terminals J and L, connect a voltmeter between termi- . _—s between terminals J and R, connect a voltmeter between termi- 
nals Jand L; voltage should measure 1-volt or less. Replace the nals J and N; voltage should measure -1-volt or less. Replace the 
- control unit if defective. : a, 2) control unit if defective: Pe | , 


‘ 
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mee a a } | CIRTFINTeT Tere Tole 
—13.13a Fan switch terminal guide and continuity table — Wee eg 
_ for 1995 and later with logic control 
: = ” | = 13.13b Heater unit connector terminal guide for 1995.__ 
O——-O: Continuity | _and later with logic control oO 









-O-—O: Continuity 
[DEFROSTER | 
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13,13d A/C switch continuity table for 1995 and later: 
reg dase with logic control | 7 | 


+ 48.18¢ MODE switch continuity table for 1995 and 
fie 8 later with logic control 
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oe ee 
tee 
ete 
5. Les le eae 
| a eee | 


-13.13e terminal and continuity guide - 1997 and 1998 wire-type 
fan switch - in all positions, there should be continuity between 
f 3A and 2A, and 2B and 3B 


rc 






i) Check the continuity of terminals listed (see iltustrations) while 
pressing the mode switch to the positions shown. Replace the 
control unit if defective. 

j) Check the continuity of the A/C switch terminals (see illustra- 

_ tions), pressing the A/C switch to ON and OFF positions. Replace 

_the control unit if defective. 


14 On 1997 models with wire-type controls: 


a) Adjust the airflow MODE wire by setting the MODE lever to VENT, 
connect the wire at the heater, set the MODE wire link at the 
heater to VENT and insert a screwdriver at the set hole near the 

‘bottom of the unit. Clamp the MODE wire and verify that the 
MODE control lever on the dashboard moves full stroke. 

b) Adjust the air MIX wire by setting the temperature control lever to 
MAX HOT, connect the wire at the heater, set the air mix link to 
MAX HOT and insert a screwdriver at the set hole. Clamp the air 
MIX wire and verify that the HOT-COLD control lever on the dash- 
board moves full stroke. 

c) Adjust the air INTAKE wire the same as the 1995 through 1996 
wire type controls above. : 





14 Air conditioning and heating system - check and 
maintenance 





Warning: The air conditioning.system is under high pressure. Do not 
loosen any hose fittings or remove any components until the system has 
been discharged. Air conditioning refrigerant should be properly dis- 
charged into an EPA-approved recovery/recycling unit by a dealer ser- 
vice department or an automotive air conditioning repair facility. Always 
wear eye protection when disconnecting air conditioning system fittings. 


Air conditioning system 

Refer to illustration 14.1 

1 The following maintenance checks should be performed on a reg- 
ular basis to ensure that the air conditioning system continues to oper- 
ate at peak efficiency: 

a) Inspect the condition of the compressor drivebelt. If it is worn or 
deteriorated, replace it (see Chapter 1). 7 

b) Check the drivebelt tension and, if necessary, adjust it (see Chap- 
ter 1). 

c) Inspect the system hoses. Look for cracks, bubbles, hardening 
and deterioration. Inspect the hoses and all fittings for oil bubbles 
or seepage. If there is any evidence of wear, damage or leakage, 
replace the hose(s). 


Chapter 3 Cooling, heating and air conditioning systems 












SWITCH POSITION CONTINUITY BETWEEN 
Rien eo rae oo.e Pre Ir ee 


. 2 1H and 1B 


a a a a 
4 1E and 1B . 













14.1 The fins of the condenser can be cleaned with a fin comb - 
use the side of the tool with the correct fins-per-inch 


spacing for your core 


- Q) Inspect the condenser fins for leaves, bugs and any other foreign 


material that may have embedded itself in the fins. Use a “fin 
comb” or compressed air to remove debris from the condenser 
(see illustration). 


_ @) Make sure the system has the correct refrigerant charge. 
' 2 It’s a good idea to operate the system for about, ten minutes 


at least once a month. This is particularly important during the 
winter months because long term non-use can cause hardening, and 
subsequent failure, of the seals. 

3 Leaks in the air conditioning system are best spotted when the 
system is brought up to operating temperature and pressure, by run- 
ning the engine with the air conditioning ON for five minutes. Shut the 
engine off and inspect the air conditioning hoses and connections. 
Traces of oil usually indicate refrigerant leaks. 

4 Because of the complexity of the air conditioning system and the 
special equipment required to effectively work on it, accurate trou- 
bleshooting of the system should be left to a professional technician. 

5 _ If the air conditioning system doesn’t operate at all, check the 
fuse panel and the air conditioning relay, located in the fuse/relay box 
in the engine compartment. Refer to Sections 4, 9 and 11 for electrical 
checks of heating/air conditioning system components. 

6 The most common cause of poor cooling is simply a low system 
refrigerant charge. If a noticeable drop in cool air output occurs, the 
following quick check will help you determine if the refrigerant level is 
low. For more complete information on the air conditioning system, 
refer to the Haynes Automotive Heating and Air Conditioning Manual. 


Checking the refrigerant charge 

Refer to illustrations 14.9, 14.10 and 14.11 

7 Warm the engine up to normal operating temperature. 

8 With the engine at fast idle, place the air conditioning temperature 
selector at the coldest setting and put the blower at the highest setting. 
Open the doors (to make sure the air conditioning system doesn’t 


cycle off as soon as it cools the passenger compartment). 
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14.9 With the system operating, the evaporator outlet line (large 
tubing) should feel slightly cooler than the inlet line (small tubing) 


9 With the compressor engaged, the clutch will make an audible 
click and the center of the clutch will rotate. After the system reaches 
operating temperature, feel the two pipes connected to the evaporator 
at the firewall (see illustration). 

10. The pipe leading from the condenser outlet to the evaporator 
(small tubing) should be cold, and the evaporator outlet line (the larger 
tubing that leads back to the compressor) should be slightly colder (3 to 
10 degrees F). If the evaporator outlet is considerably warmer than the 
inlet, the system needs a charge. Insert a thermometer in the center air 
distribution duct while operating the air conditioning system (see illus- 
tration) - the temperature of the output air should be 35 to 40 degrees F 
below the ambient air temperature (down to approximately 40 degrees F). 
lf the ambient (outside) .air temperature is very high, say 110 degrees F, 
the duct air temperature may be as high as 60 degrees F, but generally 
the air conditioning is 35 to 40 degrees F cooler than the ambient air. If 
the air isn’t as cold as it used to be, the system probably needs a 
charge. Further inspection or testing of the system is beyond the 
scope of the home mechanic and should be left to a professional. 

11 Inspect the sight glass. If the refrigerant looks foamy when run- 
ning, it’s low (see illustration). When ambient temperatures are very 
hot, bubbles may show in the sight glass even with the proper amount 
of refrigerant. With the proper amount of refrigerant, when the air con- 
ditioning is turned off, the sight glass should show refrigerant that 
foams, then clears. 


Adding refrigerant 

Caution: Refrigerant has changed from the use of R-12 through 1994 
models, to the “environmentally friendly” R-134a used in 1995 and later 
models. The two refrigerants are NOT compatible. Even after purging 





14.11 The sight glass is located on top of the receiver/drier (1990 
through 1994 shown) 


14.10 Check the temperature of the output air in the center 
register with a thermometer - it should be 35 to 40 degrees below 
the ambient air temperature 


and evacuating an R-12 system, there is enough residual oil and refrig- 
erant in the hoses and components that simply filling the system with 
R-134a cannot be done. Special fittings and manifold gauge sets are 
used on the different refrigerant types so that an accidental hook-up of 
the two systems cannot be made. When replacing entire components, 
additional refrigerant oil should be added equal to the amount that is 
removed with the component being replaced. Refrigerant oils, just like 
refrigerant R-12 vs. R-134a, are not compatible. Be sure to read the 
can before adding any oil to the system, to make sure it is weashacsael 
with the type of system being repaired. 

Note: Because of Federal regulations by the Environmental Protection 
Agency, R-12 refrigerant is not available for home-mechanic use, how- 
ever, cans of R-134 refrigerant are commonly available in auto parts 
stores. Models with R-12 systems will have to be serviced at a dealer- 
ship or air conditioning shop. 


1994 and earlier models 

12 Because of Federal regulations implemented by the Environmental 
Protection Agency, R-12 refrigerant is not available for home-mechanic 
use. Model years 1990 through 1994 use R-12 refrigerant. Have the sys- 
tem discharged, evacuated, charged and leak tested by a qualified shop. 
Use only refrigerant oil compatible with your system. Refrigerant oils for 
use with refrigerant R-12 are not compatible with other oils. 


1995 and later models 
Refer to illustration 14.13 
13 Buy an automotive charging kit at an auto parts store (see illus- 
tration). A charging kit includes a 14-ounce can of R-134a refrigerant, 
a tap valve and a short section of hose that can be attached between 


mean KIT 





14.13. Refrigerant kit for R-134 recharging 
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the tap valve and the system low side service valve . The system low 
side service valve (charging port) is located on the larger air condition- 
ing tubing line going to the firewall (see illustration 14.9). Because one 
can of refrigerant may not be sufficient to bring the system charge up 
to the proper level, it’s a good idea to buy a couple of additional cans. 
Try to find at least one can that contains red refrigerant dye. If the sys- 
tem is leaking, the red dye will leak out with the refrigerant and help 
you pinpoint the location of the leak. 

14 Connect the charging kit by following the manufacturer’s instruc- 
tions. Back off the valve handle on the charging kit and screw the kit 
onto the refrigerant can, making sure first that the O-ring or rubber seal 
inside the threaded portion of the kit is in place. Warning: Wear pro- 
tective eye wear when dealing with pressurized refrigerant cans. 

15 Remove the dust cap from the low-side charging port and attach 
the quick-connect fitting on the kit hose. Warning: DO NOT hook the 
charging kit hose to the system high side! The fittings on the charging 
kit are designed to fit only on the low side of the system. 

16 Warm the engine to normal operating temperature and turn on the 
air conditioner. Keep the charging kit hose away from the fan and other 
moving parts. : 

17 Turn the valve handle on the kit until the stem pierces the can, 
then back the handle out to release the refrigerant. You should be able 
to hear the rush of gas. Add refrigerant to the low side of the system 
until both the outlet and the evaporator inlet pipe feel about the same 
temperature. Allow stabilization time between each addition. Warning: 
Never add more than two cans of refrigerant to the system. The can 
may tend to frost up, slowing the procedure. Wrap a shop towel wet 
with hot water around the bottom of the can to keep it from frosting. 

18 If you have an accurate thermometer, you can place it in the cen- 
ter air conditioning duct inside the vehicle to monitor the air tempera- 
ture. A charged system that is working properly, should output air 
down to approximately 40 degrees F. 

19 When the can is empty, turn the valve handle to the closed position 
and release the connection from the low-side port. Replace the dust cap. 
20 Remove the charging kit from the can and store the kit for future 
use with the piercing valve in the UP position, to prevent inadvertently 
piercing the can on the next use. 


Heating systems 


21 If the air coming out of the heater vents isn’t hot, the problem 
could stem from any of the following causes: 


a) The thermostat is stuck open, preventing the engine coolant from 
warming up enough to carry heat to the heater core. Replace the 
thermostat (see Section 3). 

b) A heater hose is blocked, preventing the flow of coolant through 
the heater core. Feel both heater hoses at the firewall. They 
should be hot. If one of them is cold, there is an obstruction in one 
of the hoses or in the heater core, or the heater control valve is 
shut. Detach the hoses and back flush the heater core with a 
water hose. If the heater core is clear but circulation is impeded, 
remove the two hoses and flush them out with a water hose. 

c) If flushing fails to remove the blockage from the heater core, the 
core must be replaced. (see Section 12). 

22 \f the blower motor speed does not correspond to the setting 
selected on the blower switch, the problem could be a bad fuse, cir- 
cuit, switch, blower motor resistor or motor (see Sections 10 and 11). 
23 ‘If there isn’t any air coming out of the vents: 

a) Turn the ignition ON and activate the fan control. Place your ear at 
the heating/air conditioning register (vent) and listen. Most motors 
are audible. Can you hear the motor running? 

b) If you can’t (and have already verified that the blower switch and 
the blower motor resistor are good), the blower motor itself is 
probably bad (see Section 10). 

24 if the carpet under the heater core is damp, or if antifreeze vapor 
or steam is coming through the vents, the heater core is leaking. 
Remove it (see Section 12) and install a new unit (most radiator shops 
will not repair a leaking heater core). 

25 Inspect the drain hose from the heater/air conditioning assembly 
located under the vehicle; make sure it is not clogged. 





15.3 After the system has been discharged, remove the 
refrigerant line clamp bolt and disconnect the two refrigerant 
lines from the receiver/drier and cap them 





15 Air conditioning receiver/drier - removal and 
installation 





Refer to illustration 15.3 

Warning: The air conditioning system is under high pressure. Do not 
loosen any hose fittings or remove any components until the system has 
been discharged. Air conditioning refrigerant should be properly dis- 
charged into an EPA-approved recovery/recycling unit by a dealer ser- 
vice department or an automotive air conditioning repair facility. Always 
wear eye protection when disconnecting air conditioning system fittings. 
1. Have the refrigerant discharged and recovered by a qualified 
repair facility. 

2 On 1990 through 1994 models, refer to Chapter 11 and remove 
the radiator grille. On 1995 and later models, remove the driver’s side 
undercar splash shield and fender mud guard. 

3 On 1995 and later models, remove the receiver/drier pressure 
switch electrical connector. Then, for all models, remove the refrigerant 
line clamp bolt and disconnect the refrigerant lines from the receiver/drier 
(see illustration). Cap the open fittings to prevent entry of moisture. 

4 Remove the receiver/drier mounting bolts and remove the 
receiver/drier. 

5 Installation is the reverse of removal. Replace any O-rings with 
new ones specifically for the type of refrigerant in your system and 
lubricate them with refrigerant oil prior to installation. Warning: Do not 
apply compressor oil to the fitting nuts. Tighten the receiver/drier inlet 
and outlet fittings securely. 

6 Have the system evacuated, charged and leak tested by the shop 
that discharged it. If the receiver was replaced, have them add about 
0.3 ounces of new refrigerant oil to the high pressure side of the com- 
pressor. Use only refrigerant oil compatible with your system. 


EE 


16 Air conditioning compressor - removal and installation 
EEE 


Refer to illustrations 16.5 and 16.6 

Warning: The air conditioning system is under high pressure. Do not 
loosen any hose fittings or remove any components until the system has 
been discharged. Air conditioning refrigerant should be properly dis- 
charged into an EPA-approved recovery/recycling unit by a dealer ser- 
vice department or an automotive air conditioning repair facility. Always 
wear eye protection when disconnecting air conditioning system fittings. 
1 Have the refrigerant discharged and recovered by a qualified 
repair facility. | 

2 Disconnect the negative cable from the battery. 

3 Remove the undercover and splash shield on the passenger side 
from under the vehicle. 


Chapter 3 Cooling, heating and air conditioning systems 


3-15 





16.5 Disconnect the wiring harness connector at the compressor 


4 Remove the drivebelt from the compressor (see Chapter 1). 

S Disconnect the refrigerant lines and compressor electrical con- 
nector (see illustration). 

6  Unbolt the compressor and lift it from the vehicle (see illustration). 
7 If anew or rebuilt compressor is being installed, follow the direc- 
tions supplied with the compressor regarding the proper level of refrig- 
erant oil prior to installation. — 

8 Installation is the reverse of removal. Tighten the compressor 
mounting bolts securely. Replace any O-rings with new ones specifi- 
Cally for the type of refrigerant in your system and lubricate them with 
refrigerant oil prior to installation. Warning: Do not apply compressor 
oil to the fitting nuts. Tighten the refrigerant line bolts securely. 

9 Have the system evacuated, recharged and leak tested by the 
shop that discharged it. 





17 Air conditioning condenser - removal and installation 





Warning: The air conditioning system is under high pressure. Do not 
loosen any hose fittings or remove any components until the system 
has been discharged. Air conditioning refrigerant should be properly 
discharged into an EPA-approved recovery/recycling unit by a dealer 
service department or an automotive air conditioning repair facility. 
Always wear eye protection when disconnecting air conditioning sys- 
tem fittings. 

1 Have the refrigerant discharged and recovered by a qualified 
repair facility. 

2 Refer to Chapter 11 and remove the radiator grille. 

3 On 1990 through 1994 models, remove the receiver/drier (see 
Section 15). 

4 Remove the undercover shield from under the vehicle. Insert a fin 
protector such as a sheet of cardboard between the radiator and con- 
denser. 

5 On1990 through 1994 models, remove the radiator (see Section 5). 
On 1999 and later models, the grille does not have to be removed, but 
remove the coolant reservoir and the air cleaner box, then disconnect 
the MAF sensor. 

6 Disconnect the condenser inlet and outlet fittings. Immediately 
cap the open fittings to keep moisture and contamination out of the 
system. 

7 Remove the condenser. 

8 Check the condenser for cracks, damage, refrigerant nhoge: 
bent fins, and distorted or damaged condenser inlet and outlet. Repair 
. or replace the condenser as necessary. 

9 Installation is the reverse of removal. Replace any O-rings with 
new ones specifically for the type of refrigerant in your system and 
lubricate them with refrigerant oil prior to installation. Warning: Do not 
apply compressor oil to the fitting nuts. Tighten the condenser inlet and 
outlet fittings securely. 

10 Have the system evacuated, recharged and leak tested by the 





16.6 Remove the compressor mounting bolts (arrows) 
and remove the compressor 


shop that discharged it. If the condenser was replaced, have the shop 
add about 0.9 ounces of new refrigerant oil for 1990 through 1994 
models, or 0.5 ounces of new refrigerant oil for 1995 and later models, 
to the high pressure side of the compressor. Use only refrigerant oil 
compatible with your system. 





18 Air conditioning evaporator and expansion valve - 
removal and installation 





Refer to illustrations 18.2, 18.8, 18.11 and 18.15 

Warning 1: 7995 and later models are equipped with airbags. The 
airbag is armed and can deploy (inflate) anytime the battery is con- 
nected. To prevent accidental deployment (and possible injury), turn 
the ignition key to LOCK and disconnect the negative battery 
cable whenever working near airbag components. After the battery is 
disconnected, wait at least two minutes before beginning work (the 
system has a back-up capacitor that must fully discharge). For more 
information see Chapter 12. 

Warning 2: The air conditioning system is under high pressure. Do not 
loosen any hose fittings or remove any components until the system has 
been discharged. Air conditioning refrigerant should be properly dis- 
charged into an EPA-approved recovery/recycling unit by a dealer service 
department or an automotive air conditioning repair facility. Always wear 
eye protection when disconnecting air conditioning system fittings. 

1 Have the refrigerant discharged and recovered by a qualified 
repair facility. 

2 Disconnect the air conditioning lines at the firewall; use a back-up 
wrench to prevent damage the fittings (see illustration). Cap the open 
fittings after disassembly to prevent the entry of air or dirt. 





18.2 Use a back-up wrench when disconnecting 
the air conditioning lines at the firewall 
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18.8 Unlatch the seal plates on each side of the 
- evaporator cooling unit 


3. Remove the glove box (see Chapter 11). Remove the glove box 
cover inside the dash. : 

4 Remove the side panel from the dash on the passenger side. 

5 — Remove the underdash panel on the passenger side. 


6 On 1995 through 1998 models, remove the cooling unit duct.. 


Disconnect the air Intake wire from the blower unit link. 

7 — Disconnect the evaporator cooling unit electrical connector(s). 

8  Unlatch the seal plates on each side of the evaporator cooling 
unit (see illustration). 

9 Remove the evaporator cooling unit nuts from the mounting studs 
at the firewall. | 

10 Remove the evaporator cooling unit. 

11. Separate the lower and upper cooling unit housings (see illustra- 
tion). 

12 Remove the evaporator. 

13. Disconnect the expansion valve fittings and remove the expan- 
sion valve from the evaporator. Immediately cap the open fittings to 
keep moisture and contamination out of the system. 

14. On 1990 through 1994 models, if necessary, remove the air con- 








. 


418.11 Remove the cooling unit housing clips, separate the 
two halves of the cooling unit housing and remove 
the evaporator core 


ditioning thermoswitch from the upper cooling unit housing. 

15 On.1995 and later models, if necessary, remove the air condition- 
ing thermoswitch from the evaporator core and replace in the same 
location as removed. 

16 Check the evaporator core and fittings for cracks or any other 
damage. Replace the evaporator if necessary. 

17. Reinstall the expansion valve, replacing the gaskets on the 
expansion valve. Tighten the expansion valve inlet and outlet fittings 
securely. 

18 Evaporator cooling unit installation is the reverse of removal. 
Replace any O-rings with new ones specifically for the type of refriger- 
ant in your system and lubricate them with refrigerant oil prior to instal- 
lation. Warning: Do not apply compressor oil to the fitting nuts. Tighten 
the evaporator cooling unit inlet and outlet fittings securely. 

19 Have the system evacuated, charged and leak tested by the shop 
that discharged it. If the evaporator is replaced with a new unit, add 1.5 
ounces of new refrigerant oil the high pressure side of the compressor. 
Use only refrigerant oil compatible with your system. 
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Fuel system © 
Fuel pressure 
Fuel pump pressure (maximum) 


4990 ANd 1994 cecccccsccccccecsesssers — a ne Mee ee ee 


1992 through 1994 pusepans ‘sehen eens: ounena sipiuidnesaeasaaaswantees 

1995 and later ....cscsesecsccseeeeeres ee hae eee Lee 
Ignition ON, engine not TARA) tctse soso, salar ctaieemoese hcclonse cate 
“Engine idling — Soe ee ee 
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1 General information ies | | 
2 The fuel eisien consists of a fuel tank, an electric fuel pump 
— (located in the fuel tank), an EFl/fuel pump relay, fuel injectors, a fuel 


pressure regulator, an air cleaner assembly and a throttle body unit. All . 


models covered by this manual are equipped with the Multi Point Fuel 
Injection wee ila | 
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38 to 46 psi _ 


30 to 37 psi 


29 to 34 psi — 


38 to 46 psi 
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Multi Point Fuel Injection ; MPF) pone 


Multi point fuel injection uses timed impulses to sequentially injéct , 
the fuel directly into the intake port of each cylinder. The injectors are — 
controlled by the Powertrain Control Module (PCM). The PCM moni- 
tors various engine parameters and delivers the exact amount of fuel, 
in the correct sequence, into the intake ports. The 1.8L DOHC engine | 
is also equipped with:a Variable Inertia Charging System (VIGS) which | 


effectively varies the baba of the nie air path, yong higher torque 
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2.5 Unplug the fuel pump 
connector (arrow) 


and a wider torque band. On later models (1.6L and 1.8L DOHC), the 
system is called the Variable Tumble Control System (VTCS). The 
throttle body serves only to control the amount of air passing into the 
system. Because each cylinder is equipped with an injector mounted 
immediately adjacent to the intake valve, much better control of the 
fuel/air mixture ratio is possible. 


Fuel pump and lines 


Fuel is circulated from the fuel tank to the fuel injection system, 
and back to the fuel tank, through a pair of metal lines running along 
the underside of the vehicle. An electric fuel pump is attached to the 
fuel level sending unit inside the fuel tank. All excess fuel is routed 
back to the fuel tank through a separate return line. 

The fuel pump will operate as long as the engine is cranking or 
running and the PCM is receiving ignition reference pulses from the 
electronic ignition system (See Chapter 5). If there are no reference 
pulses, the fuel pump will shut off after 2 or 3 seconds. 


Exhaust system 


The exhaust system includes an exhaust manifold fitted with an 
exhaust oxygen sensor, catalytic sae sian an exhaust pipe, and a 
muffler. 

The catalytic converter is an emission control device added to the 
exhaust system to reduce pollutants. A single-bed converter is used in 
combination with a three-way (reduction) catalyst. Refer to Chapter 6 
for more information regarding the catalytic converter. 





2 Fuel pressure relief 





Refer to illustration 2.5 

Warning: Gasoline is extremely flammable, so take extra precautions 
when you work on any part of the fuel system. Don’t smoke or allow 
open flames or bare light bulbs near the work area, and don’t work in a 
garage where a natural gas-type appliance (such as a water heater or a 
clothes dryer) with a pilot light is present. Since gasoline is carcino- 
genic, wear latex gloves when there’s a possibility of being exposed to 
fuel, and, if you spill any fuel on your skin, rinse it off immediately with 
soap and water. Mop up any spills immediately and do not store fuel- 
soaked rags where they could ignite. The fuel system is under constant 
pressure, so, if any fuel lines are to be disconnected, the fuel pressure 
in the system must be relieved first. When you perform any kind of work 
on the fuel system, wear safety glasses and have a Class B type fire 
extinguisher on hand. 

1 Before servicing any fuel system coieceeaas you must relieve the 
fuel pressure to minimize the risk of fire or personnel injury. 

2. Remove the fuel filler cap - this will relieve any pressure built up in 
the tank. 


3.1 Connect a jumper wire to the GND 
and F/P terminals of the 
diagnostic connector 


Oo BR © 


3.7 Check for battery voltage at the fuel 
pump electrical connector 


Remove the rear seat cushion (see Chapter 11). 

On 1995 to 1998 models remove the fuel pump access cover. 
Disconnect the fuel pump electrical connector (see illustration). 
Start the engine and wait for the engine to stall, then turn the igni- 
tion key to OFF. 

7 ~The fuel system is now depressurized. Note: Place a rag around 
the fuel line before removing any hose clamp or fitting to prevent any 
residual fuel from spilling onto the engine. 

8 Connect the fuel pump electrical connector. 

9 Install the rear seat cushion (see Chapter 11). 


1999 and later models 


10 Remove the fuel filler cap. 

11 Pull the fuel pump relay from the underhood fuse/relay box. 
12 Run the engine until it stops. 

13 Turn the key Off and reinstall the fuel pump relay. 





3 Fuel pump/fuel pressure - check 





Warning: Gasoline is extremely flammable, so take extra precautions 
when you work on any part of the fuel system. See the Warning in Sec- 
tion 2. 


Fuel pump operation check 


Refer to illustrations 3.1, 3.7 and 3.9 

1 Connect the diagnostic connector terminals F/P and GND with a 
jumper wire (see illustration). 

2 Remove the fuel filler cap. 

3. Turn the ignition switch to ON (but do not start the engine). 

4 The fuel pump is now activated. Listen for fuel pump noises from 
the fuel tank (under the rear seat). 

5 Turn the ignition switch OFF. 

6 Remove the jumper wire. Close the cap on the test connector. 

7 _ Ifthe fuel pump did not operate, measure the voltage between the 
fuel pump connector wire B/P and ground. You should read full battery 
voltage (see illustration). 

8 If not correct, check the EFI 30-amp fuse and the circuit anes: 
ing/fuel pump relays (See Steps 32 through 38). 

9 If the relay checks correctly, check for continuity between fuel 
pump connector terminals B/P and B (on the pump side) (see illustra- 
tion). 

10 If there is no continuity, check the pump’s ground circuit for con- 
tinuity and repair it as necessary. 

11. If there is still no continuity, replace the fuel pump (see Section 5). 
12 Reconnect the cable to the battery. 
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3.9 Check for continuity between B/P and 
B terminals of the fuel pump connector 


Fuel pressure check 


Refer to illustration 3.13 


13 Using a T-fitting, install the fuel pressure gauge in the main fuel 
hose going from the top of the fuel filter to the engine (see illustra- 
tion). 

14 Perform the pressure check procedure (see Steps 1 through 4) 
and compare your readings to the pressures in this Chapter’s Specifi- 
cations. 


a) If the pressure is high, check for a restricted fuel return line. If the 
line is clear, replace the pressure regulator. 

b) If the pressure is low, pinch the fuel return line. If the pressure 
goes up, replace the fuel pressure regulator. If the pressure does 
not increase, check the fuel feed line, the fuel pump and the fuel 
filter. 


15 Remove the jumper wire from the diagnostic connector. 
16 Start the engine and with the engine idling: 


a) Measure the fuel pressure and compare your reading to the fuel 
pressure listed in this Chapter’s Specifications. 

b) If the pressure is not as specified, check the vacuum sensing hose 
and fuel pressure regulator (see Steps 18 through 22). 


17 Stop the engine and verify that the fuel pressure remains above 
the minimum system hold pressure listed in this Chapter’s Specifica- 
tions for five minutes after the engine is turned off. If the pressure 
bleeds down, the fuel pressure regulator, the fuel pump or a fuel injec- 
tor may be leaking. 


Fuel pressure regulator check 


Refer to illustration 3.18 

18 Disconnect the pressure regulator vacuum hose and plug the 
supply hose or pipe. Connect a hand-held vacuum pump to the regula- 
tor. Start the engine and read the fuel pressure gauge without vacuum 
applied to the fuel pressure regulator. Apply vacuum to the regulator 
and check the fuel pressure again (see illustration). The fuel pressure 
should decrease as vacuum increases. . 

19 Reconnect the vacuum hose to the regulator and check the fuel 
pressure at idle, comparing your reading with the value listed in this 
Chapter’s Specifications. Disconnect the vacuum hose and watch the 
gauge - the pressure should increase as soon as the hose is discon- 
nected. If the pressure at idle was too high (with the hose connected), 
- connect a vacuum gauge and check for vacuum in the supply line. If 
there is no reading on the gauge, check the air intake plenum and 
intake manifold for a vacuum leak. : 

20 If the fuel pressure is LOW, pinch the fuel return line shut and 
watch the gauge. If the pressure doesn’t rise, the fuel pump is defec- 





3.13 Measure the fuel pump pressure at 
the fuel filter 








3.18 First check the fuel pressure without 
vacuum applied to the fuel pressure 
regulator (arrow) and then with vacuum | 
applied - fuel pressure should DECREASE 
as vacuum INCREASES 


tive or there is a restriction in the fuel feed line. If the pressure rises 
sharply, replace the fuel pressure regulator (see Section 13). 

21 If the indicated fuel pressure is too high, relieve the fuel pressure 
(see Section 2), disconnect the fuel return line and blow through it to: 
check for blockage. If there is no blockage, replace the fuel pressure 
regulator (see Section 13). 

22. If the fuel pressure does not fluctuate as described in Step 19, 
and vacuum is present at the hose, replace the fuel pressure regulator 
(see Section 13). 

23  Depressurize the fuel system (see Section 2). Carefully remove 
the fuel pressure gauge. Be sure to cover the fitting with a rag before 
loosening It. 

24 Wipe up any spilled gasoline. 

25 Start the engine and check for leaks. 


EFI main relay, circuit opening relay (1990 
through 1992 models) and fuel pump relay 
checks (1993 and later models) | 


Voltage checks 


Refer to illustrations 3.27 and 3.29 

26 There are two relays involved in the fuel pump circuit. First, test 
for battery voltage to the EFI main relay and then the circuit opening 
relay (fuel pump relay on 1993 and later models). 

27 Remove the EFI main relay from the main fuse block (see illustra- 
tion) in the engine compartment and with the ignition key ON (engine 
not running), check for battery voltage across the A and B terminals 


3.27 Remove the EFI main relay (arrow) 


4-4 


Chapter 4 Fuel and exhaust systems 





3.29 Using a voltmeter, probe the wire terminals for presence of 
battery voltage 


(see illustration 3. 32). 

28 If battery voltage is present, insert the ey back in the fuse block 
and check for battery voltage at the circuit opening/fuel pump relay. To 
access the relay you will have to remove the console and the passen- 
ger side wall (see Chapter 11). 

29 Leave the circuit opening/fuel pump relay in place and check for 
battery voltage at the relay by probing the terminals where the wires 
enter the connector. The following conditions should exist. 

a) For 1990 through 1994 models, with the ignition switch ON there 
should be full battery voltage at the LIGHT GREEN and WHITE/ 
RED STRIPE wire terminals (see illustration). 

b) For 1995 and later models, with the ignition switch ON there should 
be full battery voltage at the two WHITE/RED STRIPE wire termi- 
nals. 


30 If battery voltage is present at the relay connectors, check the 
relays. 


EFI main relay 

Refer to illustration 3.32 

31 Verify that the relay clicks when turning the ignition switch from 
OFF to ON and back to OFF, then remove the EFI main relay (see illus- 
tration 3.35) from the fuse block. 

32 Using an ohmmeter check for continuity across A and B (see illus- 
tration). Check that there is no continuity across terminals C 
and D. 

33 Apply battery voltage across terminals A and B. Using an ohmme- 
ter, check across terminals C and D. Continuity should exist. If the test 
results are incorrect, replace the relay. 


Circuit opening relay (1990 through 1992 models) and fuel 
pump relay (1993 and 1994 models) 

Refer to illustration 3.34 

34 Using an ohmmeter, check the resistance between the terminals: 


3.32 EFI main relay terminal identification 
(1990 through 1994 models) 





a) Between STA and E1, there should be 21 to 43 ohms 
b) Between B and Fc, there should be 109 to 226 ohms 
c) Between B and Fp there should be infinite resistance 


35 Apply battery voltage across terminals STA and E1. Using an ohm- 
meter, check for continuity across terminals +B and Fp. Continuity 
should exist. If the test results are incorrect, replace the relay. 


Fuel pump relay (1995 and later models) 

Refer to illustrations 3.36a and 3.36b 

36 Using an ohmmeter, check for continuity across terminals A 
and B (see illustration); there should be continuity. Check that there is 
no continuity across terminals C and D. 

37 Apply battery voltage across terminals A and B. Using an ohmme- 
ter, check for continuity across terminals C and D. Continuity should 
exist. If the test results are incorrect, replace the relay. 


4 Fuel lines and fittings - repair and replacement 


Warning: See the Warning in Section 1. 

1 Always relieve the fuel pressure before servicing fuel lines or fit- 
tings (see Section 2). 

2 Metal fuel supply and vapor lines extend from the fuel tank to the 
engine compartment. The lines are secured to the underbody or frame 
with plastic retainers. Flexible hose connects the metal lines to the fuel 
tank, fuel filter and fuel rail. Fuel lines must be occasionally inspected 
for leaks or damage. 

3 In the event of any fuel line damage, metal lines may be repaired 
with steel tubing of the same diameter, provided the correct fittings are 
used. Flexible lines, on the other hand, must be replaced with factory 
replacement parts; others may fail from the high pressures of this sys- 
tem. Never repair a damaged section of steel line with rubber hose and 
hose clamps. 

4 If evidence of contamination is found in the system or fuel filter dur- 
ing disassembly, the line should be disconnected and blown out. Check 
the fuel strainer on the fuel pump module for damage and deterioration. 
5 Don't route fuel line or hose within four inches of any part of the 





3.34 Circuit opening relay/fuel pump 
relay terminal identification 


3.36a Fuel pump relay terminal 
identification - 1995 and 1996 models 


3.36b Fuel pump relay terminal 
identification - 1997 and later models 
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2 —- 7 mm (0.08 — 0.28 in) 


. Hose 





0 - 3mm (0 - 0.12 in.) 


4.11 When attaching a section of rubber hose to a metal fuel line, 
be sure to overlap the hose as shown, secure it to the line with a 
new hose clamp of the proper type 





electrical connector... 


exhaust system or within ten inches of the catalytic converter. Fuel line 
must never be allowed to chafe against the engine, body or frame. A 
minimum of 1/4-inch clearance must be maintained around a fuel line. 
6 When replacing a fuel line, remove all fasteners attaching the fuel 
line to the vehicle body. | 

7 Because fuel lines used on fuel-injected vehicles are under high 
pressure, they require special consideration. 


Steel tubing 


8 If replacement of a steel fuel line or emission line is called for, use 
steel tubing meeting the manufacturers specification. 

9 Don’t use copper or aluminum tubing to replace steel tubing. 
These materials cannot withstand normal vehicle vibration. 

10 Some fuel lines have threaded fittings with O-rings. Any time the 
fittings are loosened to service or replace components: 


a) Use a flare-nut wrench on the fitting nut and a backup wrench on 
the stationary portion of the fitting while loosening and tightening 
the fittings. 

b) Check all O-rings for cuts, cracks and deterioration. Replace any 
that appear hardened, worn or damaged. 

c) If the lines are replaced, always use original equipment parts, or 
parts that meet the original equipment standards. 


Flexible hose - 


Refer to illustration 4.11 

11. The Mazda fuel lines have several methods of connection. Most 
flexible fuel lines are attached with conventional clamps, and can be 
removed with either pliers or a screwdriver (see illustration). On 1999 
and later models, some connections have quick-disconnect fittings. 
To release these fittings, push in the two buttons at each connector 


5.5a Unplug the fuel pump 5.5b ... then remove the terminal nut and 
wire on the top of the pump 









5.4 Remove the access cover screws (arrows) and pull up 
the cover 





5.6 Disconnect the at the fuel supply hose 
(right arrow) and fuel return hose 
(left arrow) 


and hold them down while pulling the connectors apart. Always clean 
the area around the connectors before disconnecting them. Caution: 
The quick-connect fittings are not serviced separately. Do not attempt 
to repair these types of fuel lines in the event the fitting or line becomes 
damaged. Replace the entire fuel line as an assembly. | 

12 Installation is the reverse of removal with the following additions: 


a) Clean the quick-connect fittings with a lint-free cloth and apply 
clean engine oil the fittings. 

b) After connecting a quick-connect fitting, check the integrity of the 
connection by attempting to pull the lines apart. 

c) Use new O-rings at the threaded fittings (if equipped). 

d) Cycle the ignition key On and Off several times and check for 
leaks at the fitting, before starting the engine. 





5 Fuel pump - removal and installation 





Refer to illustrations 5.4, 5.5a, 5.5b, 5.6, 5.7, 5.8 and 5.9 

Warning: Gasoline is extremely flammable, so take extra precautions 
when you work on any part of the fuel system. See the Warning in Sec- 
tion 2. | | 

1 Remove the fuel tank cap. Depressurize the fuel system (see Sec- 
tion 2). 

2 Disconnect the cable from the negative terminal of the battery. 

3 Remove the rear seat cushion (see Chapter 11). 

4 Remove the fuel pump access cover (see illustration). 

5 Unplug the electrical connector and disconnect the wire attached 
to the top of the fuel pump (see illustrations). 


' 6 Disconnect the fuel supply and return hoses from the pump (see 


illustration). 
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5.7 Remove the screws (arrows) securing the pump in the 
fuel tank 


5.8 Lift the fuel pump assembly from the fuel tank at an angle so 
as not to damage the inlet screen or float arm 





5.9 Disconnect the fuel pump electrical 
connector and the hose clamp (arrows) 


7 Remove the fuel pump retaining screws (see illustration). 

8 Carefully lift the fuel pump assembly out of the fuel tank (see 
illustration). 

9 Disconnect the electrical connector and move the hose clamp 
clear of the pump fitting (see illustration). 

10 Remove the band securing the pump to the bracket. 

11. Remove the bracket. at the bottom of the pump with the rubber 
mount. 

12. Remove the fuel pump. 

13 Remove the sock filter from the bottom of the pump and pmcacl it 
for contamination. If it is dirty, replace it. 

14 Installation is the reverse of removal. Install a new O-ring set (O- 
ring, cap and spacer) at the hose connection and a new tank seal dur- 
ing installation. Note: After installing the fuel pump to the bracket, pull 
the pump down so it is seated tightly against the pad on the bottom of 
the bracket, then position the hose clamps. 


he 





6 Fuel level sending unit - check and replacement 





Warning: Gasoline is extremely flammable, so take extra precautions 
when you work on any part of the fuel system. See the Warning in Sec- 
tion 2. 


Check 


Refer to illustrations 6.3a and 6.3b 
1 +The fuel level sending unit is part of the fuel pump assembly 


6.3a Resistance with the float arm down 
(tank empty) should be about 110 ohms 


6.3b Resistance with the float arm up 
(tank full) should be 2 to 4 ohms 


mounted in the fuel tank. 

2 Remove the fuel pump assembly (see Section 5). 

3 Using an ohmmeter, check the resistance of the sending unit with 
the float arm completely down (tank empty) and with the arm up (tank 
full) (see illustrations). The resistance should change steadily from 
110 ohms to approximately 2 to 4 ohms. 

4 __ If the readings are incorrect, replace the sending unit. 


Replacement 


Refer to illustrations 6.6 and 6.7 : 

5 Remove the fuel pump assembly from the fuel tank (see Sec- 
tion 5). 

6 Disconnect the electrical connection to the fuel level sending unit 
(see illustration). 

7 —Remeve the nuts securing the sending unit bracket and separate 
the sending unit from the assembly (see illustration). 

8 Installation is the reverse of removal. 





7 Fuel tank - removal and installation 





Refer to illustrations 7.6, 7.9a, 7.9b and 7.10 

Warning: Gasoline is extremely flammable, so take extra precautions 
when you work on any part of the fuel system. See the Warning in Seo: 
tion 2. 3 

1. This procedure is much easier to perform if the fuel tank is empty. 
Some models may have a drain plug for this purpose. If for some rea- 


Chapter 4 Fuel and exhaust systems 4-7 






6.7 Remove the sending unit retaining nuts 


3 
R 6@= 


6 


7.6 Typical fuel tank and 
related components 


Fuel pump assembly 
Fuel tank 

Fill pipe 

Check valve 

Check and cut valve 
Separator 
Evaporative hoses 
Fuel hoses 

Tank strap 

Insulator 


nek 
SOON Da aAARWN™ 


son the drain plug can’t be removed, postpone the job until the tank is 
empty or siphon the fuel into an approved container using a siphoning 
kit (available at most auto parts stores). Warning: Do not start the 
siphoning action by mouth! , 

2 Remove the fuel filler cap to relieve fuel tank pressure. Relieve the 
fuel system pressure (see Section 2). 

3. Detach the cable from the negative terminal of the battery. 

4 If the tank is full or nearly full, drain the fuel into an approved con- 
tainer. Disconnect the electrical connector and fuel lines at the fuel 
pump (see Section 5). | 

5 Raise the vehicle and place it securely on jackstands. 

6 Familiarize yourself with the layout of the fuel tank assembly 
before proceeding (see illustration). 

7 Remove the insulator from the front of the fuel tank. Refer to Sec- 
tion 5 and disconnect the fuel pump hoses and electrical connectors. 
8 Support the fuel tank with a floor jack. Place a sturdy plank 
between the jack head and the fuel tank to protect the tank. a 
9 Disconnect the fuel lines and the evaporative hoses at the tank 7.9a Loosen the clamp that retains the fuel filler hose 


(see illustrations). Note: Be sure to plug the hoses to prevent leakage 
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7.96 Loosen the clamp and detach the fuel evaporative hoses 
from the tank 












9.1 Typical intake air system components @ 


Air cleaner and filter assembly 
Mass airflow sensor 

Air intake hose 

Resonance chamber 

Fresh air duct 


OAK OM — 


8 Fuel tank cleaning and repair - general information 





9.2 Release the electrical connector lock tabs and unplug 1 Any repairs to the fuel tank or filler neck should be carried out by 
the connector a professional who-has experience in this critical and potentially dan- 


gerous work. Even after cleaning and flushing of the fuel system, 
explosive fumes can remain and ignite during repair of the tank. 


and contamination of the fuel system. 2 If the fuel tank is removed from the vehicle, it should not be 
10 Remove the bolts from the fuel tank retaining straps (see illustra- placed in an area where sparks or open flames could ignite the fumes 
tion). coming out of the tank. Be especially careful inside garages where a 
11. Remove the tank from the vehicle. natural gas-type appliance is located, because the pilot light could 


{2 Installation is the reverse of removal. ~ cGause an explosion. 
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9.3 Remove the clamp and separate the hose from the 9.4 Loosen the clamp and pull the air intake hose from the 
valve cover | throttle body 


i 





9.5 Loosen the clamp and pull the air 9.6 Disconnect the smaller air hose from 9.7 Loosen the hose clamp at the air filter 
intake hose from the resonance chamber the resonance chamber and remove the resonance chamber 


proceeding (see illustration. 

2 — Disconnect the mass airflow sensor electrical connector (see 

illustration). : 

3 Locate the hose going from the air intake to the valve cover and 

disconnect it from the valve cover (see illustration). 

4 _Loosen the air intake hose clamp at the throttle body and detach 

the air intake hose (see illustration). 

5 Loosen the air intake hose clamp at the resonance chamber and 

remove the hose (see illustration). 

6... Use a needle-nose pliers to release the clamp on the small hose 

at the resonance chamber and disconnect the hose (see illustration). 

7. Loosen the hose clamp at the air cleaner housing and remove the 

2 : -- resonance chamber (see illustration). 

y * 8 Remove the attaching bolt(s) (see illustration) and remove the air 
: cleaner assembly from the engine compartment. 2 

9 Installation is the reverse of removal. 


« je “Gee Lo 40 Accelerator cable - removal, installation and 


9.8 Remove the air cleaner housing mounting bolts adjustment 
Dn: a 


: : : Refer to illustrations 10.2 and 10.3 
9 Air cleaner assembly - removal and installation 





Removal 


Refer to illustrations 9.1, 9.2, 9.3, 9.4, 9.5, 9.6, 9.7 and 9.8 1 Detach the cable from the negative terminal of the battery. 
1 Familiarize yourself with the intake air system components before 2 Loosen the locknut on the threaded portion of the throttle cable at 





10.2 Loosen the locknuts on the accelerator cable 


the plenum (see illustration). 

3 Rotate the throttle lever and slip the throttle cable end out of the 
slot in the lever (see illustration). 

4 _ Detach the throttle cable from the accelerator pedal and release 
the cable guide attached to the firewall. 

5 From the engine compartment side of the firewall, pull the cable 
through the firewall. 


Installation and adjustment 


6 Installation is the reverse of removal. Make sure the cable casing 
grommet seats properly in the firewall. 

7 To adjust the cable, fully depress the accelerator pedal and check 
that the throttle is fully opened. 
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10.3 Rotate the throttle lever and remove the cable end from 
the slot 


8 Measure the play in the accelerator and compare your measure- 
ment to that listed in this Chapter’s Specifications. 

9 If the throttle is not fully opened and/or if the play is incorrect, 
loosen the locknuts, and adjust the cable. 

10 Tighten the locknuts and recheck the adjustment. Make s sure the 
throttle closes fully when the pedal is released. 


a 


11 Electronic Fuel Injection (EFI) system - general 
information 

eRe ie de OER neg eae ACE A EER REPRE RS aE 

Refer to illustrations 11.1a and 11.1b 

1 These models are equipped with an Electronic Fuel Injection (EF!) 
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141.1a Schematic of the Electronic 
Fuel Injection (EFI) system for 1990 
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12.6 With the engine off, use aerosol carburetor cleaner (make 
sure it is safe for use with catalytic converters and oxygen 
sensors), a toothbrush and a rag to clean the throttle body - open 
the throttle plate so you can clean behind it 


AE 





system. The EFI system is composed of three basic subsystems: fuel 
system, air induction system and electronic control system (see illus- 
trations). 3 


Fuel system 


2 An electric fuel pump located inside the fuel tank supplies fuel 
under constant pressure to the fuel rail, which distributes fuel evenly to 
all injectors. From the fuel rail, fuel is injected into the intake ports, just 
above the intake valves, by fuel injectors. The amount of fuel supplied 
by the injectors is precisely controlled by a Powertrain Control Module 
(PCM). A pressure regulator controls system pressure in relation to 
intake manifold vacuum. A fuel filter between the fuel pump and the 
fuel rail filters fuel to protect the components of the system. 


Air induction system 


3. The air induction system consists of an air filter housing, the throt- 
tle body and the duct connecting the two. An Intake Air Temperature 
(IAT) sensor monitors the temperature of the incoming air. This infor- 
mation helps the PCM determine the amount of fuel to be injected by 
the injectors. The throttle plate inside the throttle body is controlled by 
the driver. As the throttle plate opens, the speed of the incoming air 
increases, which lowers the temperature of the air. The IAT sends this 
information to the PCM and the PCM.signals the injectors to increase 
the amount of fuel delivered to the intake ports. 


Electronic control system 


4. The Computer Control System controls the EFI and other systems 
by means of an Powertrain Control Module (PCM), which employs a 
microcomputer. The PCM receives signals from a number of informa- 
tion sensors which monitor such variables as intake air temperature, 
throttle angle, coolant temperature, engine rpm, vehicle speed and 
exhaust oxygen content. These signals help the PCM determine the 
injection duration necessary for the optimum air/fuel ratio. Some of 
these sensors and their corresponding PCM-controlled relays are not 
contained within EFl components, but are located throughout the 
engine compartment. For further information regarding the PCM and 
its relationship to the engine electrical and ignition system, see Chap- 
ter 6. 





12 Electronic Fuel Injection (EFI) system - check | 





Refer to illustrations 12.6, 12.7, 12.8 and 12.9 

1. Check the ground wire connections for tightness. Check all wiring 
and electrical connectors that are related to the system. Loose electri- 
cal connectors and poor grounds can cause many problems that 
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12.7 Use a stethoscope or a screwdriver to determine if the 
injectors are working properly - they should make a steady 
clicking sound that rises and falis with engine speed changes 





12.8 Install the “noid” light into the fuel injector electrical 
connector and check to see that it blinks with the engine running 


resemble more serious malfunctions. 

2 Check to see that the battery is fully charged, as the control unit 
and sensors depend on an accurate supply voltage in order to properly 
meter the fuel. 

3 Check the air filter element - a dirty or partially blocked filter will 
severely impede performance and economy (see Chapter 1). 

4 __ If a blown fuse is found, replace it and see if it blows again. If it 
does, search for a grounded wire in the harness related to the system. 
5 Check the air intake duct from the air cleaner housing to the 
intake manifold for leaks, which will result in an excessively lean mix- 
ture. Also check the condition of the vacuum hoses connected to the 
intake manifold. ) 

6 Remove the air intake duct from the throttle body and check for 
carbon and residue build-up. If it’s dirty, clean it with aerosol carbure- 
tor cleaner (make sure the can says it’s safe for use with oxygen sen- 
sors and catalytic converters) and a toothbrush (see illustration). 

7 With the engine running, place a stethoscope against each injec- 
tor, one at a time, and listen for a clicking sound, indicating operation 
(see illustration). If you don’t have an automotive stethoscope you 
can use a long screwdriver; just place the tip of the screwdriver against 
the injector body and press your ear against the handle. 

8 — If there is a problem with an injector, purchase a special injector 
test light (“noid” light) and install it into the injector electrical connector 
(see illustration). Start the engine and make sure that each injector 
connector flashes the noid light. This will test for the proper voltage 
signal to the injector. 
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12.9 Using an ohmmeter, measure the resistance across the 
terminals of the injector 





13.10 A typical throttle body is retained by 
four bolts/nuts (arrows) 


9 With the engine OFF and the fuel injector electrical connectors 
disconnected, measure the resistance of each injector (see illustra- 
tion). Compare the measured resistance to the values listed in this 
Chapter’s Specifications. Out of range injectors are probably faulty. 

10 The remainder of the system checks should be left to a dealer 
service department or other qualified repair shop, as there is a chance 
that the control unit may be damaged if not performed properly. 





13 Electronic Fuel Injection (EFI) system - component 
check and replacement 





Warning: Gasoline is extremely flammable, so take extra precautions 
when you work on any part of the fuel system. See the Warning in Sec- 
tion 2. 


Throttle body 
Refer to illustrations 13.9 and 13.10 


Check 
1 ~~ Verify that the throttle linkage operates smoothly when the throttle 


lever is moved from fully closed to fully open. 
2 Check the throttle body for wear and deposits. Note: Do not 


remove the thin seal coating from the throttle valves or bore. 


Replacement 

Warning: Wait until the engine is completely cool before beginning this 
procedure. 

3 Detach the cable from the negative terminal of the battery. 

4 Loosen the hose clamps and remove the air intake duct. 

5 Detach the accelerator cable from the throttle lever (see Sec- 
tion 10). : 

6 If your vehicle is equipped with an automatic transmission, detach 





13.16 Actuator rod should move in and 
out smoothly 





13.9 Loosen the TPS connector with a probe or small 
screwdriver, then disconnect the TPS connector 





13.18 You should be able to feel the 
vacuum with your finger 





the throttle valve cable from the throttle linkage (see Chapter 7B), detach 
the cable bracket from the engine and set the cable and bracket aside. 

7 Clearly label, then detach, all vacuum hoses from the throttle body. 
8 Clearly label, then detach, all coolant hoses from the throttle 
body. Plug the coolant hoses to prevent coolant loss. 

9 Disconnect the electrical connector from the throttle position sen- 
sor (TPS) (see illustrations). 

10 Remove the four throttle body mounting bolts (see illustration). 
11. Detach the throttle body and gasket from the intake manifold. 

12 Using a soft brush and carburetor cleaner, thoroughly clean the 
throttle body casting, then blow out all passages with compressed air. 
Caution: Do not clean the throttle position sensor with anything. Just 
wipe it off carefully with a clean, soft cloth. | | 

13 Installation of the throttle body is the reverse of removal. 

14. Be sure to tighten the throttle body mounting bolts to the torque 
listed in this Chapter’s Specifications. 


Variable Intake Control System (VICS) shutter 


valve actuator 


Refer to illustrations 13.16 and 13.18 

Note: Originally only on the 1.8L DOHC engine, all later-model engines 
(1.6L DOHC and 1.8L DOHC) now have this system, but it is called the 
Variable Tumble Control System (VTCS). 


Check 


15 Remove the vacuum hose from the actuator located on the oppo- 
site end of the plenum from the throttle body. 

16° Verify that the actuator rod can move in and out smoothly (see 
illustration). 

17 Start the engine and run it at idle. 

18 Place a finger over the end of the vacuum hose and verify that 
there is vacuum (see illustration). 

19 Install the vacuum hose and verify that the rod is pulled inward. 
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13.21 Insert a feeler gauge of the required thickness between the 
throttle stop screw and stop lever (arrow) 


Throttle position sensor (TPS) 
Refer to illustrations 13.21, 13.22a, 13.22b and 13.28 


Check 


20 Disconnect the electrical connector from the throttle position sen- 
sor (TPS). 


21 ‘Insert a feeler gauge of the specified thickness between the throt- © 


tle stop screw and the stop lever (see illustration). 


a) On 1990 through 1994 models with an automatic transaxle use a 
0.024 inch feeler gauge. 
b) On 1990 through 1994 models with a manual transaxle use a 
0.039 inch feeler gauge. 
c) Onall 1995 and later models use a 0.050 inch feeler gauge. 
22 With the correct feeler gauge in position, use an ohmmeter to ver- 
ify that there is no continuity between the specified terminal pairs (see 
illustrations). 
a) The two lower terminals (E and IDL) on all 1990 through 1994 
models, regardless of transaxle type. 
b). Terminals A and B on 1995 and 1996 models. 
c) On 1997 and later models, check the TPS with the connector dis- 
connected. With the throttle fully closed, check between the two 
outside terminals (there are only three terminals on these models) 


with an ohmmeter. Resistance should be 4 to 6 ohms. 
23 On 1990 through 1994 models with an automatic transaxle, con- 


nect the ohmmeter probes to the 2nd terminal from the top and the ~ 


lowest terminal. Then slowly’rotate the throttle lever toward the wide- 
open position; there should be no continuity until the throttle reaches 
the wide-open position. In the closed throttle position there should be 
less than 1 K-ohm of resistance and at the wide-open position approx- 
imately 5 K-ohm resistance. 

24 On 1990 through 1994 models with a manual transaxle, connect 
the ohmmeter probes to the top two terminals. Then slowly rotate the 
throttle lever toward the wide-open position; there should be no conti- 
nuity until the throttle reaches the wide-open position. 

25 If the continuity and/or resistance is not as specified, adjust the 
TPS. 





13.22b Typical TPS terminal 
configuration on 1995 and 
, later models 








13.22a On 1990 through 1994 models there should be no 
continuity between the lower TPS terminals with the feeler gauge 
in place 


Adjustment 


26 — Disconnect the electrical connector from the throttle position sen- 
sor (TPS) and verify that the throttle valve is in the closed position. 
Note: On 1997 and later models, a factory diagnostic tool called a 
“breakout box” is required to adjust the TPS. It is ee that this 
be done at a dealership.  ‘ 

27 Connect an ohmmeter between the throttle position sensor lower 
terminals (see illustration 13.22a and 13.22b). 

28 Loosen the two TPS attaching screws (see illustration). 

29 Insert a feeler gauge of the specified thickness between the throt- 
tle stop screw and the stop lever: 


a) On 1990 through 1994 models with an automatic transaxle use a 
0.010 inch (0.25 mm) feeler gauge. 
b) On 1990 through 1994 models with a manual transaxle use a 
0:016 inch (0.4 mm) feeler gauge. 
c) On 1995 and 1996 models use a 0.006 inch (0.15 mm) feeler 
gauge. 3 
30 Rotate the throttle position sensor clockwise approximately 30 
degrees, then rotate it back (counterclockwise) until there is continuity. 
31 Replace the feeler gauge with a gauge of the specified thickness 
and verify that there is no continuity: 


a) On 1990 through.1994 models with an automatic transaxle use a 
0.016 inch (0.4 mm) feeler gauge. 


b) On 1990 through 1994 models with a manual transaxle use a 
0.027 inch (0:7 mm) feeler gauge. | 
c) On 1995 and 1996 models use a 0.020 inch (0.50 mm) feeler 
gauge. 
32 If there is continuity, repeat Steps 29 through 31. 
33. Tighten the two attaching screws. Note: Do not move the TPS 
from the set position when tightening the screws. 
34 If you cannot successfully adjust the TPS, replace it. 





13.28 Loosen the two screws (arrows) holding the TPS in place 
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13.41 To remove the fuel pressure regulator from the fuel rail, 
detach the fuel return hose, remove the two regulator bolts and 
separate the regulator from the fuel rail (fuel rail removed from 
engine for clarity) 


Replacement . 


35 If adjustment doesn’t bring the sensor within specifications, dis- 
connect it, remove the screws and replace it with a new one, then 
adjust it as described in Steps 26 through 33. © 


Fuel pressure regulator 


Check 


36 Refer to the fuel pump/fuel pressure check procedure (see Sec- 
tion 3). 


Replacement 

Refer to illustrations 13.41 and 13.42 . 

37 Relieve the fuel pressure (see Section 2) and detach the cable 
from the negative terminal of the battery. 

38 Detach the’vacuum sensing hose from the regulator. 

39 Place.a metal container or shop towel under the fuel return hose. 
40 Slide the clamp down the hose and remove the fuel return hose 
from the regulator. | 

41 Remove the pressure regulator mounting bolts (see illustration) 
and detach the pressure regulator from the fuel rail. 

42 Use anew O-ring and make sure that the pressure regulator is 
installed properly on the fuel rail (see illustration). 

43 The remainder of installation is the reverse of removal. 


Idle air control (IAC) valve 


Note: The minimum idle speed is pre-set at the factory and should not 
require adjustment under normal operating conditions; however if the 
throttle body has been replaced or you suspect the minimum idle 
speed has been tampered with (for example, if the idle speed screw 
was removed from the throttle body) have the vehicle checked by a 
dealer service department or a qualified automotive repair shop. 





13.47 Using-an ohmmeter, check the resistance across the IAC 
valve terminals 





Pressure 
Regulator 
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13.42 If the fuel pressure regulator is cocked during installation, it 
will not seal properly 





Check 

Refer to illustration 13.47 

44 Apply the parking brake, shift the transaxle to Neutral (manual) or 
Park (automatic) and block the drive wheels. Install the lead of a 
tachometer to the IG (-) terminal on the diagnostic test connector. 
Start the engine and allow it to reach normal operating temperature. 
Check the idle speed and compare it to the idle speed listed in this 
Chapter’s Specifications. 

45 Check if a click sound is heard and the engine speed increases to 
approximately 1,200 rpm when the IAC valve is disconnected at idle. If 
the engine speed does not increase replace the IAC. 

46 Disconnect the IAC valve electrical connector. 

47 Measure the resistance between the two terminals (see illustra- 
tion). Compare your results to the IAC valve resistance in this Chap- 
ter’s Specifications. — 7 

48 If the resistance is not as specified, replace the IAC valve. 

49 Connect the IAC valve electrical connector. 


| Replacement 


Refer to illustration 13.51 

50 Remove the throttle body (see Steps 3 through 11). 

51 Remove the mounting screws and detach the IAC valve and gas- 
ket (see illustration). 

52 Installation of the IAC valve is the reverse of removal. Be sure to. 
use a new gasket when installing the IAC valve. 


Fuel rail and fuel injectors 


Check : 

53 Refer to the fuel injection system checking procedure (see Sec- 
tion 12). 

Replacement 


Refer to illustrations 13.57a, 13:57b, 13.57c, 13.58a, 13.58b, 13.61, 
13.62a, 13.62b, 13.63, 13.64a, 13.64b and 13.64c 
54 Relieve the fuel pressure (see Section 2). 


13.51 Remove the screws that retain the IAC valve to 
the throttle body 





13.57a Release the hose clamps with 
pliers and slide the clamps down the hose 





13.58a Disconnect the injector electrical connectors... 


55 Detach the cable from the negative terminal of the battery (see the 
Caution at the beginning of this Section). 

56 Remove the PCV hose from the cylinder head and intake manifold. 
57 On models through 1996, remove the hose clamps from the air 
valve, then remove the air valve from the side of the intake plenum (see 
illustrations). 

58. Carefully. mark each injector and its electrical connector with a felt 
pen or paint, then carefully release the 2 harness clips and remove the 
connectors (see illustrations) from each injector and set the wire har- 
ness aside. Note: Use a small flat blade screwdriver to release the con- 
nectors lock lever while gently pulling the connector. 

59 Detach the vacuum sensing hose from the fuel pressure regulator. 
60 Disconnect the fuel lines from the fuel rail. 


13.61 Remove the bolts (arrows) that retain the fuel rail to the 
intake manifold 





13.57b Remove the air valve mounting 
screws (arrows) 
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13.58b ... then release the fuel injection harness clips 


61 Remove the fuel rail mounting bolts (see illustration). 

62 Remove the fuel rail with the fuel injectors attached and if you 
intend to reuse the injectors number the injector and its position on the 
rail so you can re-install them in the same position (see illustrations). 
63 Remove the fuel injectors from the fuel rail (see illustration) and 
set them aside in a clearly labeled storage container. Note: The seals 
sometimes stick on the injectors when removed. 

64 If you intend to re-use the same injectors, replace the grommets 
and O-rings (see illustrations). 

65 Installation of the fuel injectors is the reverse of removal. 

66 Tighten the fuel rail mounting bolts to the torque listed in this 
Chapter’s Specifications. 


13.62a Lift the fuel rail assembly from the engine. Beware of any 
fuel that may spill out of the fuel pressure regulator or fuel rail 
while you are lifting it out 
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13.64a Remove the O-ring from 
the injector 


Air intake plenum 


Removal 

Refer to illustrations 13.72 and 13.73 

Warning: Wait until the engine is completely cool before beginning this 
procedure. 

Note: There are several variations of intake manifolds and plenums. 
The 1997 and 1998 1.5L DOHC has a one-piece intake manifold with- 
out a separate plenum. On 1997 and 1998 1.8L DOHC engines, the 
plenum is bolted to the top of the intake manifold, while on 1999 and 
later engines, the plenum is mounted below the intake manifold. 

67 Detach the cable from the negative terminal of the battery. 

68 Detach the accelerator cable (see Section 10) and the throttle 
cable (see Chapter 7) from the plenum and throttle body assembly. 





13.72 Remove the upper toltsions (arrows) that fasten the air 
intake plenum to the intake manifold 


13.64b Remove the grommet from the top 
of the injector 


13.64c Remove the insulator from the 
bores in the intake manifold 


69 Onthe 1.8L DOHC engine, disconnect the vacuum hose from the 
VICS vacuum chamber to the plenum and the vacuum hose attached 


to the VICS shutter valve on the plenum. 


70 Clearly label, then detach, any other vacuum lines connected to 
the air intake plenum. | 

71 Detach the throttle body assembly from the plenum (see Step 10 
and 11). 

72 Remove the air intake plenum upper retaining bolts and nuts (see 
illustration). Note: Models with the 1.6L SOHC engine have 1 bolt 
and 2 nuts; models with the 1.8L SOHC engine have 2 bolts and 2 nuts; 
and models with the 1.8L DOHC engine have 5 bolts and 2 nuts. 

73 Raise the vehicle and support it securely, then from under the 
vehicle, remove the bolts going from the intake manifold into the air 
intake plenum (see illustration). Note: Models with the 1.6L SOHC 





43.73 Remove the bolt (arrow) from the underside of 
the intake manifold 
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_ GASKET 


“14, 1 Exploded view of a typical: exhaust t system | 


Main silencer (muffler) 
Pre-silencer : 
- 3-way catalyst (catalytic cae 
Front pipe (down pipe or header PRO 
Exhaust manifold 
Insulator (shield) 


ei, 





engine have 3 bolts underneath; models with the i aL SOHC engine 
have 5 bolts underneath; and Models with the 7. SL DOHC kee 
have. 4 bolts underneath. , | 

74 Lift the air intake plenum off the lower intake manifold. 


| Installation | : 
75. Be sure to clean and inspect the mounting surface of the lower 


intake manifold (see Chapter 2A) and the air intake plenum. before 


positioning the new gasket onto the lower intake mounting face. Install 


the air intake plenum. onto the intake manifold. Ensure the gasket. 
_ remains in place. Install the upper intake manifold retaining bolts and 
‘tighten the bolts/nuts to the torque listed in this Chapter's sald | 


tions. Installation is otherwise the reverse of removal. 








14 “Exhaust 3 system servicing - general information 


Refer to iustration 14.7 ae We ne 
Warning: Inspection and: repair of exhaust ysiers eemparients: should 
be. done only after the: system components have cooled completely. ° 


1... The exhaust system consists of.the exhaust manifold; catalytic ; 


converter: the muffler, the tailpipe and all connecting pipes, ‘brackets, 


hangers and clamps. The exhaust system is attached to the body with - 


mounting brackets and rubber. hangers (see illustration). ‘lf any of 


these parts are’ damaged or deteriorated, excessive noise and vibra- | 


| pl will be transmitted to the body. | 


_ Conducting regular. inspections of the Svhalict ‘system will = it. 


| a and quiet. Look for any damaged or bent parts, open seams, 


neles: loose connections, excessive corrosion or other defects which _ 


could allow exhaust fumes to enter the vehicle. Deteriorated exhaust 


system components should not be. repaired - they should be aan 
with new parts. . 
3. If the exhaust: system components are extremely sbitoded or 
rusted together, they will probably have to be cut from the. exhaust : 

system. The convenient way to accomplish this is to have a muffler 


‘repair shop remove the corroded sections with a.cutting torch. If, how- 


ever, you: want:'to save money by doing it yourself and you don’t have _ 
an oxygen/acetylene welding outfit with a cutting torch, simply cut off 
the ‘old components with a hack-saw. If you have compressed air, spe-. 


cial pneumatic cutting chisels can also be used. !f you do decide to 


tackle the job at home, be sure to wear eye protection to guard _ | 


| eyes | from metal chips and work gloves to protect your hands. . 7 
_ 4. Here are some ample quidalines to apply \ when repairing ‘the: 
| exhaust ‘system: - : 


a) Work from the back to the front when removing exhaust system 
components. | . | 

») Apply penetrating oil to the exhaust gystem component fasteners : 
to make them easier to remove. 

o. Use new gaskets, hangers and clamps when installing exhaust 
system components. | 

cc) Apply anti-seize compound to. the threads of all exhaust t system . 
fasteners during reassembly. 7 


Be sure to allow sufficient clearance anieet newtyTh tistidiled. parts and | 


all points on the underbody to avoid overheating the floor pan and pos- 
sibly. damaging the interior carpet and insulation. Pay: particularly close 


attention to the catalytic converter and its heat shield. Warning: The. 


catalytic converter operates at very high temperatures and takes a long. 
time to cool. Wait until it’s completely cool before attempting to 
remove the converter. Failure todo so could result in serious burns. 
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Torque specifications — 

Alternator mounting bolts - | se Se ae 
Adjusting bolt... i acai tad cutee ateaaes ails Sienteeabeavaneteenenerets 
JPIVOEDOIE 2eccteiastnaicciieoieios shales vavdnes nel cabtouias ba stbewexevetceuls easel tisecs 


Distributor. mounting DOIt seececsssesseeee Sictein euauteiaigs susuiundedtemtesien feeeeees are ae - 


eee OHS aves wsatsraseisesstasieatascunenuert peasancdenescauttes tus devevensanpennbes? 


6-to 8 degrees BTDC | 
4 to 6 degrees BTDC 


~ 9to 11 degrees BTDC | 


9 to 11 degrees BTDC © 
6to18BTDC | 


0.81 to 0.99 ohms 


0.49 to.0.73 ohms — 


10.0 to 16.0 K-ohms. 
20.0 to 31.0 K-ohms | 


7.0 to 12.0 K-ohms. 


14.1 to 14.7 volts 


| Less than 12 amps 


65 amps or more at 2,500 to 3,000 rpm 


0.846 inch — 
0.730 inch 


0.315 inch _ 


0.200 inch. 
Ft-ibs | 


12to16— 


24 to 33 


§14t018 
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3.1 To remove the battery, detach the negative battery cable first, 
then the positive cable, remove the hold-down strap nuts and 
bolts and remove the hold-down strap 





1 General information 





The engine electrical systems include all ignition, charging and 
starting components. Because of their engine related functions, these 


components are discussed separately from chassis electrical devices . 


such as the lights, the instruments, etc. (which are included in Chap- 
ter 12). 3 age a 

Always observe the following precautions when working on the 
electrical systems: 


a) Be extremely careful when servicing engine electrical compo- 
nents. They are easily damaged if checked, connected or handled 
improperly. 

b) Never leave the ignition switch on for long periods of time (10 min- 
utes maximum) with the engine off. 

c) Don’t disconnect the battery cables while the engine is running. 

d) Maintain correct polarity when connecting a battery cable from 
another vehicle during jump starting. 


Always disconnect the negative cable first and hook it up last or 
the battery may be shorted by the tool being used to loosen the cable 
clamps. 

Caution: /f the stereo in your vehicle is equipped with an anti-theft sys- 
tem, make sure you have the correct activation code before discon- 
necting the battery in any of the following procedures. 

It’s also a good idea to review the safety-related information 
regarding the engine electrical systems located in the Safety First sec- 
tion near the front of this manual before beginning any operation 
included in this Chapter. 


2 Battery - emergency jump starting 


Refer to the Booster battery (jump) starting procedure at the front 
of this manual. 


3 Battery - check and replacement 


Warning: Hydrogen gas is produced by the battery, so keep open 
flames and lighted cigarettes away from it at all times. Always wear eye 
protection when working around a battery. Rinse off spilled electrolyte 
immediately with large amounts of water. 


Check 


Refer to illustrations 3.2 and 3.3 

1 The battery’s surface charge must be removed before accurate 
voltage measurements can be made. Turn On the high beams for ten 
seconds, then turn them Off, let the vehicle stand for two minutes. 








3.2 To test the open circuit voltage of the battery, connect a 
voltmeter to the battery - a fully charged battery should measure 
at least 12.4 volts (depending on outside air temperature) 


Remove the battery from the vehicle (see Steps 4 through 10). 

2 Check the battery state of charge. Visually inspect the indicator 
eye on the top of the battery, if the indicator eye is clear, charge the 
battery as described in Chapter 1. Next perform an open voltage cir- 
cuit test using a digital voltmeter (see illustration). With the engine and 
all accessories Off, connect the negative probe of the voltmeter to the 
negative terminal of the battery and the positive probe to the positive 
terminal of the battery. The battery voltage should be 12.4 volts or 
more. If the battery is less than the specified voltage, charge the bat- 
tery before proceeding to the next test. Do not proceed with the bat- 
tery load test unless the battery charge is correct. 

3 Perform a battery load test. An accurate check of the battery con- 
dition can only be performed with a load tester (available at most auto 
parts stores). This test evaluates the ability of the battery to operate the 
starter and other accessories during periods of heavy amperage draw 
(load). Install a special battery load testing tool onto the terminals (see 
illustration). Load test the battery according to the tool manufacturer’s 
instructions. This tool utilizes a carbon pile to increase the load 
demand (amperage draw) on the battery. Maintain the load on the bat- 
tery for 15 seconds or less and observe that the battery voltage does 
not drop below 9.6 volts. If the battery condition is weak or defective, 


the tool will indicate this condition immediately. Note: Cold tempera- 


tures will cause the minimum voltage requirements to drop slightly. Fol- 
low the chart given in the tool manufacturer’s instructions to compen- 
sate for cold climates. Minimum load voltage for freezing temperatures 
(32 degrees F) should be approximately 9.1 volts. 





3.3 Connect a battery load tester to the battery and check the 
battery condition under load, following the tool 
manufacturer’s instructions 
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5.2a Exploded view of a typical distributor - 1994 and. 
_ earlier models 


Distributor cap 


7 4 _ Distributor 
2. Rotor. 5: O-ring 


Cover .© 


6. 2 ) Exploded view of a totcal'd distributor - 1995 5 through 


1998 models © | 
ae | E Distributor cap Sates ao ee finctuding . 
. 2». Rotor : »-~ ... Camshaft Position. 
3 . Cover + +... Sensor, Ignition Control 
4 Seal ces» Module and Ignition coil) 





| Replacement | i 
4 _ Disconnect the cable from the negative battery terminal. Caution: 


On models equipped with the Theftlock audio system, be sure the lock- 


out feature is turned off before performing any procedure. which 
requires disconnecting the battery (see the front of this manual). 

5 Disconnect the positive battery cable. | 

6 | Remove the battery retainer bolt and retainer. 

7 Remove the battery and place it on a workbench. Remove the 
battery insulator. Note: Battery handling tools. are available at most 
_auto parts stores for a reasonable price. They make it easier to remove 
and carry the battery. : 


8 — While the battery is removed, inspect the tray, retainer biacns= 


and related fasteners for corrosion or damage. | 

9 If corrosion is evident, remove the battery tray and use a baking 
-soda/water solution to clean the corroded area to prevent further oxi- 
dation. Repaint the area as necessary using rust resistant a 

10 Clean and service the battery and cables (see Chapter 1). . 


11. if you are replacing-the battery, make sure you purchase one that _ 


is identical to yours, with the same dimensions, amperage rating, cold 
cranking amps rating, etc. Make sure it is fully charged prior to. installa- 
tion in the vehicle. | 

12 Installation is the reverse of removal. Connect the positive cable 
first and the negative cable last. 

13 After connecting the cables to the battery, apply a light coating of 


‘Petroledin ielly or grease, to the connections to help Spee corrosion. es 
x bi ees | 7 | = | tie battery, the igniter (1994 and earlier. models), the. ignition coil, the pri- 
~ mary (low voltage) and secondary (high voltage) coils, the distributor © 
“~~ and the spark plugs. The ignition. system is. controlled by the Power- 
train Control Module (PCM). Using data provided by information sen- 
_ sors which monitor various engine: functions (such. as rpm, ‘intake air 
--yolume, engine temperature, etc.), the PCM ensures a perfectly: timed 
. spark under all conditions. Note: In 1995 through 1998 models the 
eee igniter and coil were integrated into the distributor body,. which for 
2. Check the’ ‘cable-t -to- terminal connections at the ends of the: ~~ these models is called the ignition control module and ignition coil. On 
ose wire strands and corrosion. The presence of 999 and later models, there is'no distributor, a Camshaft Position 
«Sensor is located where the distributor: used to be, and two ignition 
, coil-packs fire the spark plugs directly. The PCM controls the timing 
een and, distribution of the ignition. 
3. When removing the cables, always disconnect the negative ahi. a 
first and hook it up last or the battery may be shorted by the tool used — 
to loosen the cable clamps. Even if only the positive cable is being 
replaced, be sure to disconnect the negative cable from'the-battery first 





4 : “Bator cables check and replacement 7 





1 "Periodically inspect thé entire length of each battery cable for 


damage, cracked: or burned insulation and corrosion. Poor battery 


‘cable connections: can cause starting pESere and decreased engine os 


performance. _ 


cables for cracks, Fe 





white, fluffy: deposits under the insulation at the cable terminal connec- _ 
tion is a sign that the cable is corroded. and should be replaced. Checks: . 


the terminals. for distortion, missing. mounting bolts and corrosion. 


(see Chapter 1 for further information regarding battery cable removal). 
4 _ Disconnect the old cables from the Palen then trace each of 


them to their opposite ends and detach them from the starter solenoid _ 
and ground) terminals. Note the routing of each cable to ensure correct 
installation. | 
5. if you are replacing either or both of. the old cables, take them 
with you when buying new cables. It is vitally. important that you 
replace the cables with identical parts. Cables have characteristics 
that make them easy to identify:. positive cables are usually red, larger 
in cross-section and have a larger diameter battery post clamp; ground 
cables are usually black, smaller in cross-section and have a slightly | 
smaller diameter clamp | for the negative post. 

6 Clean the threads of the solenoid or ground connection with a 
wire brush to remove rust and corrosion. Apply a light coat of battery 
terminal corrosion inhibitor, or penoeum jelly, to the threads to prevent 
future corrosion. | 
7 Attach the cable to the solenoid or. Grong connection and billed 
the mounting nut/bolt securely. 

8 Before connecting a new cable to the battery, ate sure that it 
reaches the battery post without having to be stretched. : 
9. Connect the pone cable first, followed by the negative cable.. 





5 Ignition system - general information and precautions 
Refer to illustrations 5.2a and 5.2b | ae cee . 
The. electronic ignition system includes the ignition switch, the | 


The electronic ignition systems are. divided. into. two groups: ‘External | 


‘ anton coil distributor (1994 and earlier models) and the internal ignition 
coil distributor. (1995 and later models) which also include the ICM (see 


illustrations). When diagnosing the electronic ignition system, be sure to 
make all the necessary ignition system checks before replacing any com- 
ponents, as they are sala and usually non- -returnable. 
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6.1 To use a calibrated ignition tester (available at most auto 
parts stores), remove an ignition wire from a cylinder, connect the 
spark plug boot to the tester and clip the tester to a good ground 

- if there is enough voltage to fire the plug, sparks will be clearly 
visible between the electrode tip and the tester body as the 

engine is cranked 


3 When working on the ignition system, take the following precau- 


tions: ; 


a) Do not keep the ignition switch on for more than 10 seconds if the 
engine will not start. 

b) Always connect a tachometer in accordance with the manufac- 
turer’s instructions. Some tachometers may be incompatible with 
this ignition system. Consult a dealer service department before 
buying a tachometer for use with this vehicle. 

c) Never allow the ignition coil terminals to touch ground. Grounding 
the coil could result in damage to the igniter and/or the ignition coil. 

d) Do not disconnect the battery when the engine is running. 

e) On 1994 and earlier models, make sure the igniter is properly 
grounded. 





6 Ignition system - check 





Refer to illustrations 6.1, 6.5, 6.7 and 6.9 

Warning: Because of the high voltage generated by the ignition sys- 
tem, extreme care should be taken whenever an operation is performed 
involving ignition components. This not only includes the igniter, coil, 
distributor and spark plug wires, but related components such as plug 
connectors, tachometer and other test equipment also. 





6.7 Check for b 


6.5 Disconnect the high tension lead from 
the distributor and hold it with insulated 
pliers 1/4-inch from a ground 








Lge, ieee 


attery volta 
positive side (+) of the ignition coil 


1 If the engine turns over but will not start, disconnect the spark 
plug wire from any spark plug and attach it to a calibrated tester avail- 
able at most auto parts stores (see illustration). Connect the clip on 
the tester to a bolt or metal bracket on the engine. If you’re unable to 
obtain a calibrated ignition tester, remove the wire from one of the 
spark plugs and using an insulated tool, pull back the boot and hold 
the end of the wire about 1/4-inch from a good ground. 

2 Crank the engine and watch the end of the tester or spark plug 
wire to see if a bright blue, well-defined sparks occur. 

3 If sparks occur, sufficient voltage is reaching the plug to fire it 
(repeat the check at the remaining plug wires to verify that the distribu- 
tor cap and rotor are OK). However, the plugs themselves may be 
fouled, so remove and check them as described in Chapter 1. 

4 If no sparks or intermittent sparks occur, remove the distributor 
cap and check the cap and rotor as described in Chapter. 1. If moisture 
is present, dry out the cap and rotor, then reinstall the cap and repeat 
the spark test. 


1994 and earlier models 


5 _ If there is still no spark, detach the coil secondary wire from the 
distributor cap and hook it up to the tester (re-attach the plug wire to 
the spark plug), then repeat the spark check. Again, if you don’t have a 
tester, hold the end of the wire about 1/4-inch from a good ground 
(see illustration). 

6 If sparks now occur, the distributor cap, rotor or plug wire(s) may 
be defective. 

7 _ Ifno sparks occur, check the primary wire connections at the coil 
to make sure they’re clean and tight. Check for voltage to the coil on 
the primary circuit from the ignition switch (see illustration). Check the 
ignition coil (see Section 7). Make any necessary repairs, then repeat 
the check again. . 

8 If there’s still no spark, the coil-to-cap wire may be bad (check the 
resistance with an ohmmeter and compare it to the spark plug wire 
resistance Specifications found in Chapter 1). lf a known good wire 
doesn’t make any difference in the test results, the igniter may be 
defective . : | 

9 Check for battery voltage to the igniter (see illustration) with the 
ignition key ON, engine not running. If voltage is available and there is 
still no spark, remove the igniter (see Section 8) and have it checked at 
a properly equipped repair shop. 


1995 and later models 


10 Check the ignition coil, ignition control module-related voltages (3 
volts when idling at no load), wiring harness, and distributor connector. 
11 If all of these are normal and no firing is observed, replace the dis- 
tributor. 











ge to the 6.9 Disconnect the igniter electrical 
connector and with the ignition key ON 
- (engine not running), check for battery 


voltage to the igniter 
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7.5 Connect an ohmmeter between the 

two terminals of the ignition coil electrical 

connector to measure the primary coil 
winding resistance 





7 — Ignition coil - check and replacement 





Check : 
Refer to illustrations 7.5 and 7.6 
1 Perform the ignition system checks as described in Section 6. 


2 Crank the engine and verify that a strong blue spark is visible at 
the coil wire or spark plug wire. 


1994 and earlier models 


3 If there is no spark, disconnect the connector from the ignition 
coil (see illustration 6.7) and check for voltage at the positive (+) ter- 
minal of the connector with the ignition switch in the ON position. 

4 . If there is no battery voltage, check the main fuse, ignition switch, 
and wiring harness. 

5 Use an ohmmeter.to measure the resistance of the primary coil 
winding (see illustration). If not within specifications identified in this 
Chapter’s Specifications, replace the coil. 

6 Use an ohmmeter to measure the resistance of the secondary coil 
winding (see illustration). If not within the specifications listed in this 
Chapter’s Specifications, replace the coil. 


1995 through 1998 models 

Refer to illustrations 7.9 and 7.12 

7 Perform the ignition system checks as described in Section 6. 

8  Onall 1995 models and 1996 1.5L DOHC California models, dis- 
connect the 3-pin connector from the distributor. 

9 Using an ohmmeter, measure the primary coil resistance between 
terminals A and B on the distributor (see illustration). Measure the 
secondary coil resistance between terminal A and the distributor body. 
10 Replace the distributor if the resistance is not within the values 
listed in this Chapter’s specifications. 

11. On 1996 models (except 1.5L DOHC California models) and all 
1997 models, disconnect the 7-pin connector from the distributor. 

12 Using an ohmmeter, measure the primary coil resistance between 
terminals A and B on the distributor (see illustration). Measure the 
secondary coil resistance between terminal G and the distributor body. 
13. Replace the distributor if the resistance is not within the values 
listed in this Chapter’s specifications. 


1999 and later models 


14 Remove the fuel pump relay from the underhood fuse/relay box. 
15 Check the secondary spark (see Section 6). Two of the plug wires 
can be checked directly with a spark tester. The other two cylinders 





7.6 Connect an ohmmeter between one 
terminal of the connector and the high- 
tension tower to measure the resistance 
of the secondary coil winding 





7.9 Distributor 3-pin connector 
terminal identification 








7.12. Distributor 7-pin connector 
terminal identification 


7.22 Remove the coil mounting bolts (arrows) 


use a direct boot to their plugs, so the coil-packs will have to be 
unbolted before the spark tester can be inserted into the boots. 
16 On each coil-pack, use an ohmmeter to measure the resistance 


between the secondary hole at the top (remove the plug wires from the 


coil-packs) to the hole in the boot at the bottom of the coil-pack. 
Resistance should be 7 to 12 K-ohms. 

17 With the harness electrical connector disconnected at each coil- 
pack, measure the resistance between terminal 1A at the coil-pack 
(lowest of the three terminals when the coil-pack is upright) and the 
case of the coil. Resistance should be greater than 10 M-ohms. 

18 If the coil-packs fail these tests, replace the coil-packs. 


Replacement 


Refer to illustration 7.22 

Note: The coil is replaceable on 1994 and earlier models. On 1995 
through 1998 models, replace the.complete distributor assembly. On 
1999 and later models, the coil-packs can be unbolted from the valve 
cover and disconnected from primary and secondary connections for 
replacement. 

19 Detach the cable from the negative terminal of the battery. 

20 Remove the heat shield from the coil. 

21 Label and disconnect the wires from the coil terminals. 

22 Remove the coil mounting screws (see illustration). 

23 Installation is the reverse of the removal procedure. 


9-6 
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8.3 Remove the screws (arrows) from the bracket assembly and 
remove the igniter/bracket assembly 





9.7 Remove the distributor hold-down bolt and pull the distributor 
straight out 





8 Igniter (1994 and earlier models) - replacement 
sbi aetna ict nahdloeptigie Sane abi ini cas ani eacies 


Refer to illustration 8.3 

Note: A special igniter checker is required to check the function of the 
igniter. Some automotive parts store will perform the check for you. 

1 Detach the cable from the negative terminal of the battery. 

2 Disconnect the electrical connector from the igniter. 

3 Remove the screws from the bracket assembly and remove the 
igniter and bracket assembly from the engine compartment (see illus- 
tration). 

4 Installation is the reverse of removal. 





9 Distributor - removal and installation 





Removal 


Refer to illustrations 9.5 and 9.7 

1 Detach the cable from the negative battery terminal. 

2 __ Look for a raised “1” on the distributor cap. This marks the loca- 
tion for the number one cylinder spark plug wire terminal. If the cap 
does not have a mark for the number one terminal, locate the number 
one spark plug and trace the wire back to the terminal on the cap. 
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9.5 Make a mark on the edge of the distributor base (arrow) 
directly below the rotor tip and in line with it. Also mark the 
distributor base and the engine block (arrow) to ensure that the 
distributor can be reinstalled correctly 








9.9 Align the cut-out portion of the coupling with the groove in 
the housing 





3 Remove the distributor cap (see Chapter 1) and turn the engine 
over until the rotor is pointing toward the number one spark plug termi- 
nal (see locating TDC procedure in Chapter 2A). 

4 Disconnect and label the electrical connectors from the distribu- 
tor. 3 

5S Make a mark on the edge of the distributor base directly below 
the rotor tip and in line with it: Also, mark the distributor base and the 
cylinder head to ensure that the distributor is installed correctly (see 
illustration). 

6 If equipped with collar bolts, loosen but do not remove the two 
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. 10.2 Attach a jumper wire between terminals TEN and GND of the 
| test connector : 





10.5 Point the timing light at the timing marks with the engine 
at idle 





bolts in the distributor collar. This will give the distributor shaft clearance. 
7 — Remove the distributor hold-down bolt (see illustration), then 
pull the distributor straight out to remove it. Caution: DO NOT turn the 
crankshaft while the distributor is out of the engine, or the alignment 
marks will be useless. 


Installation 

Refer to illustrations 9.8 and 9.9 

Note: /f the crankshaft has been moved while the distributor is out, 
locate Top Dead.Center (TDC) for the number one piston (see Chap- 
ter 2A) and position the distributor and the rotor accordingly. 

8 _ Install anew O-ring-onto the distributor housing (see illustration). 
9. Align the cut-out portion of the coupling with the groove in the 
housing (see illustration). 

10 Insert the distributor into the engine in exactly the same relation- 
ship to the cylinder.head that it was, in when removed. 

11 If the distributor does not seat completely, recheck the alignment 
marks between the distributor base and the block to verify that the dis- 
tributor is in the same position it was in before removal. Also check the 
rotor to see if it’s aligned with the mark you made on the edge of the 
distributor base. 

12 Loosely install the distributor hold-down bolt(s). : 

13. Install the distributor cap and connect the electrical connectors. 
14 Check the ignition timing (see Section 10) and tighten the distribu- 
tor hold-down bolt securely. 








10.3 Tools needed to check and adjust the ignition timing 


1 Vacuum plugs - Vacuum hoses will, in most cases, have to be 
disconnected and plugged. Molded plugs in various shapes and 
sizes are available for this 

2 Inductive pick-up timing light - Flashes a bright, concentrated 
beam of light when the number one spark plug fires. Connect 
the leads according to the instructions supplied with the light 

3 Distributor wrench - On some models, the hold-down bolt for 
the distributor is difficult to reach and turn with conventional 
wrenches or sockets. A special wrench like this must be used 
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10 Ignition timing - check and adjustment 
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Refer to illustrations 10.2, 10.3 and 10.5 

Note: The following ignition timing procedure applies to most models 
covered by this manual. However, if the procedure specified on the 
VECI label of your vehicle differs from this one, use the procedure 
found on the VECI label. : 

1. Connect a tachometer according to the manufacturer’s specifica- 
tions. | 

2 Locate the diagnostic connector and insert a jumper wire 
between terminals TEN and GND (see illustration). Note: This step is 
not necessary on the 1999 and later models. | 
3 With the ignition switch off, connect a timing light according to 
the manufacturer’s specifications (see illustration). Most timing lights 


‘are powered by the battery. Also, an inductive style pick-up is installed 


onto the number one cylinder spark plug wire. 
4 Locate the timing marks on the pointer index and the crankshaft 


_ pulley. 


5 Start the engine and allow it to warm up to normal operating tem- 
perature (upper radiator hose hot). Verify that the engine idle is correct 
(750 rpm with an automatic transaxle and 700 rpm with a manual 
transaxle). Aim the timing light at the index pointer (see illustration). 


The mark on the crankshaft pulley should line up with the timing indi- 


cator. If necessary, loosen the distributor hold-down bolt and slowly 
rotate the distributor until the timing marks align. Tighten the hold- 
down bolt and recheck the timing. 

6 Remove the jumper wire from the diagnostic connector and con- 
firm that the ignition timing advances to 12 to 22-degrees BTDC. 

7 ~~ Turn the engine off and remove the tachometer and the timing 
light. 
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11.1 Typical charging system 
schematic diagram 


B_ Battery connection (high 
current large wire connection) 
-L Indicator connection 
S Voltage sensing connection 
1 Voltage regulator 
2 Stator and field excitation 


windings, diode bridge 

3. Alternator warning light on 
dashboard 

4 Alternator fuse in fuse box 





11 Charging system - general information and 
precautions 





Refer to illustration 11.1 

The charging system includes the alternator, an internal voltage 
regulator, a charge indicator, the battery and the wiring between all the 
components (see illustration). The charging system supplies electrical 
power for the ignition system, the lights, the radio, etc. The alternator is 
driven by a drivebelt at the front of the engine. 

The purpose of the voltage regulator is to limit the alternator’s 
voltage to a preset value. This prevents power surges, circuit over- 
loads, etc., during peak voltage output. 

The charging system doesn’t ordinarily require periodic mainte- 
nance. However, the drivebelt, battery and wires and connections 
should be inspected at the intervals outlined in Chapter 1. 

The dashboard warning light should come on when the ignition 
key is turned to Start, then should go off immediately. If it remains on, 
there is a malfunction in the charging system. Some vehicles are also 
equipped with a voltage gauge. If the voltage gauge indicates abnor- 
mally high or low voltage, check the charging system (see Section 12). 

Be very careful when making electrical circuit connections to a 
vehicle equipped with an alternator and note the following: 


a) When reconnecting wires to the alternator from the battery, be 
sure to note the polarity. 

b) Before using arc welding equipment to repair any part of the vehicle, 
disconnect the wires from the alternator and the battery terminals. 

c) Never start the engine with a battery charger connected. 

d) Always disconnect both. battery leads before using a battery 
charger. . 

e) The alternator is driven by an engine drivebelt which could cause 
serious injury if your hand, hair or clothes become entangled in it 
with the engine running. 

f) Because the alternator is connected directly to the battery, it 
could arc or cause a fire if overloaded or shorted out. 

g) Wrap a plastic bag over the alternator and secure it with rubber 
bands before steam cleaning the engine. 





3 
ALTERNATOR 
WABNING LIGHT 


BATTERY 


ed 





12 Charging system - check : 





Refer to illustrations 12.7 and 12.8 
1 lf a malfunction occurs in the charging circuit, don’t automatically 
assume that the alternator is causing the problem. First check the fol- 
lowing items: 
a) Check the drivebelt tension and its condition. Replace it if worn or 
deteriorated. 
b) Make sure the alternator mounting and adjustment bolts are tight. 
c) Inspect the alternator wiring harness and the electrical connectors 
at the alternator and voltage regulator. They must be in good con- 
dition and tight. : 


~d) Check the large main fuse in the engine compartment. If it’s 


burned, determine the cause, repair the circuit and replace the 
fuse (the vehicle won’t start and/or the accessories won’t work if 
the fuse blows). 

e) Check all the fuses that are in series with the charging system cir- 
cuit. The location of these fuses may vary from year and model but 
the designations are the same. 

f) Start the engine and check the alternator for abnormal noises (a 
shrieking or squealing sound indicates a bad bushing). 

g) Check the specific gravity of the battery electrolyte. If it’s low, 
charge the battery (doesn’t apply to maintenance free batteries). 

h) Make sure that the battery is fully charged (one bad cell in a bat- 

_ tery can cause overcharging by the alternator). 

i) Disconnect the battery cables (negative first, then positive). 
Inspect the battery posts and the cable clamps for corrosion. 
Clean them thoroughly if necessary (see Chapter 1). Reconnect 
the positive cable, then the negative cable. 


2 Using a voltmeter, check the battery voltage with the engine off. It 
should be approximately 12 volts. 

3 Start the engine and check the battery voltage again. It should 
now be approximately 13.5 to 15.1 volts. 

4 — Turn on the headlights. The voltage should drop and then come 
back up, if the charging system is working properly. 

5 If the voltage reading is greater than the specified charging volt- 
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12.7 Check the voltages at the alternator terminals with the 
ignition On (engine not running) and at idle 





age, replace the voltage regulator (see Section 14). 

6 If the voltmeter reading is less than standard voltage, check the 
regulator and alternator as follows. 

7 Remove the cover from the alternator. Start the engine and check 
if voltages at alternator terminals as specified in the accompanying 
illustration (see illustration). 


a) If the voltmeter readings are greater than standard voltage, 
replace the regulator. 

b) If the voltmeter reading is less than standard voltage, check the 
alternator (or have it checked by a dealer service department if 
you do not have an ammeter). 


8 If you have an ammeter, hook it up to the charging system as 
shown (see illustration). If you do not have an ammeter, you can also 
use an inductive-type current indicator. This device is inexpensive, 
readily available at auto parts stores and accurate enough to perform 
simple amperage checks like the following test. 

9 With the engine running at 2,000 rpm, check the reading on the 
ammeter with all accessories and lights off, then again with the high- 
beam headlights on and the heater blower switch turned to the HI 
position. Compare your readings to the standard amperage listed in 
this Chapter’s Specifications. 

10 If the ammeter reading is less than standard amperage, repair or 
replace the alternator. 





13 Alternator - removal and installation 


Removal 


Refer to illustrations 13.4 and 13.5 ; 
1 Detach the cable from the negative terminal of the battery. 


Disconnect Wire 
from Terminal B 





Ammeter 


12.8 Hook up an ammeter as shown to check the 
. alternator output 





13.4 Detach the electrical connector from the alternator (arrow) 


2 Remove the power steering pressure line brace, if equipped. 

3 Remove the EGR solenoid valve bracket, if equipped. 

4 Detach the electrical connector from the alternator (see illustra- 
ti 


5 _ Loosen the alternator adjustment, pivot and lock bolts (see illus- 
tration) and detach the drivebelt. 

6 Remove the adjustment and lock bolts from the alternator adjust- 
ment bracket. 

7 Separate the alternator and bracket from the engine. 





13.5 Alternator installation details 


Terminal wire B 

Alternator connector (terminals L and S) 
Belt tensioner 

Drive belt 

Alternator adjusting arm/bracket 
Alternator 


OaAAdOdNMYMms 
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14.2 Exploded view of an alternator 


Pulley 

Front cover . 
Bearing 
Rotor 
Bearing 
Stator 

Brush holder 
Rectifier 
Rear cover 


OANDAAWNH™ 





8 If you are replacing the alternator, take the old alternator with you 
when purchasing a replacement unit. Make sure that the new/rebuilt unit 
is identical to the old alternator. Look at the terminals - they should be 
the same in number, size and locations as the terminals on the old alter- 
nator. Finally, look at the identification markings - they will be stamped in 
the housing or printed on a tag or plaque affixed to the housing. Make 
sure that these numbers are the same on both alternators. 

9 . Many new/rebuilt alternators do not have a pulley installed, so 
you may have to switch the pulley from the old. unit to the new/rebuilt 
one. When buying an alternator, find out the store policy regarding 
installation of pulleys - some stores will pertorm, this service free of 
charge. 


Installation 


10 ‘Install in the reverse order of installation 

11. .After.the alternator is installed, adjust the drivebelt tension (see 
Chapter 14). 

12 Check the charging voltage to verify proper operation of the alter- 
nator (see Section 13). 





14 Alternator components - check and replacement 





Disassembly 

Refer to illustrations 14.2 and 14.5 

1 Remove the alternator (see isa 13) and place it on a clean 
workbench. 

2 Remove the nut, lock-washer, pulley, and the four small bolts 
located behind the pulley (see illustration). 

3 Remove the four large bolts that hold the front cover to the rear 
housing and separate them (see illustration 14.2). 

4 Remove the stator, the two bolts holding the brush holder assem- 
bly and the nut on the back of the rear housing which retains the recti- 
fier (see illustration 14.2). If you are going to replace the brushes, pro- 
ceed with the next step. 


5 Measure the exposed length of each brush (see illustration) and 
compare it to the minimum length listed in this Chapter’s Specifica- 
tions. If the length of either brush is less than the specified minimum, 

replace the brushes. : 
6 Make sure that each brush moves smoothly in the brush got 


Component checks 


Refer to illustrations 14.7a, 14.7b, 14.8 and 14.9 

7 Check for an open between the two slip rings (see illustration). 
There should be 3.5 to 4.5 ohms resistance between the slip rings. 
Check for grounds between each slip ring and the rotor (see illustra- 
tion). There should be no continuity (infinite resistance) between the 
rotor and either slip ring. If the rotor fails either test, or if the slip rings 
are excessively worn, the rotor is defective. 





14.5 Measure the exposed length of the brushes and compare 
your measurements to the specified minimum length to determine 
if they should be replaced 
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14.7b Check the continuity between the 
14.7a Continuity should exist between the rotor and the slip rings. There should be. 14.8 Check for continuity between the 
rotor slip rings NO continuity stator windings 


8 Check for opens between each end terminal of the stator wind- 

ings (see illustration). If either reading is open (infinite resistance), the 
stator is defective. Check for a grounded stator winding between each 

stator terminal and the frame. If there’s continuity between any stator 
winding and the frame, the stator is defective. 
9 Using an ohmmeter, check the rectifier as shown (see illustra- 

tion). Replace the rectifier if it fails any of the tests. 


Reassembly 


Refer to illustration 14.11 

10 Install the components in the reverse order of removal, noting the 
following: 

11. Install the brush holder by depressing each brush with a small 
screwdriver to clear the shaft (see illustration). 


14.9 Rectifier terminal 
guide and continuity 
chart - connect the 
probes of an ohmmeter 
to the indicated 
terminals and check 
for continuity 





tential 














15 Starting system - general information and precautions 





Refer to illustration 15.2 


1. The.sole function of the starting system is to turn over the engine 

quickly enough to allow it to start. . : 
2 ~ The starting system consists of the battery, the starter motor, the ; 
starter solenoid and the electrical circuit connecting the components. 
The solenoid is mounted directly on the starter motor (see illustra- 
tion). PULL-IN COIL HOLD-IN COIL 





IGNITION INTERLOCK SWITCH-M/T stud 
SWITCH INHIBITER SWITCH-A/T rs | 
a poe SARL 


e3 = ? 


BATTERY BRUSH FIELD COIL 
DRIVE PINION 





! 


14.11 To facilitate installation of the brush holder, 
depress each brush with a small screwdriver to 
clear the shaft 


15.2 Wiring schematic of a typical starter/solenoid assembly 
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17.7 Disconnect the solenoid electrical connector and remove 
the battery cable from the starter 


3. The solenoid/starter motor assembly is installed on the upper part 
of the engine, next to the transaxle bellhousing. 
4 When the ignition key is turned to the START position, the starter 
solenoid is actuated through the starter control circuit. The starter 
solenoid then connects the battery to the starter. The battery supplies 
the electrical energy to the starter motor, which does the actual work 
of cranking the engine. 
5 The starter motor on a vehicle equipped with a manual transaxle 
can be operated only when the clutch pedal is depressed; the starter 
on a vehicle equipped with an automatic transaxle can be operated 
only when the transaxle selector lever is in Park or Neutral. 
6 Always observe the following precautions when working on the 
starting system: ns 
a) Excessive cranking of the starter motor can overheat it and cause 
serious damage. Never operate the starter motor for more than 15 
seconds at a time without pausing to allow it to cool for at least 
two minutes. | 
b) The starter is connected directly to the battery and could arc or 
cause a fire if mishandled, overloaded or short circuited. 
c) Always detach the cable from the negative terminal of the battery 
before working on the starting system. 





16 Starter motor - testing in vehicle 





Note: Before diagnosing starter problems, make sure the battery is fully 
charged. 

1 If the starter motor does not turn at all when the switch is oper- 
ated, make sure that the shift lever is in Neutral or Park (automatic 
transaxle) or that the clutch pedal is depressed (manual transaxle). 

2 Make sure that the battery is charged and that all cables, both at 
the battery and starter solenoid terminals, are clean and secure. 

3 If the starter motor spins but the engine is not cranking, the over- 
running clutch in the starter motor is slipping and the starter motor 
must be replaced. 4 

a If, when the switch is actuated, the starter motor does not operate 
at all but the solenoid clicks, then the problem lies with either the bat- 
tery, the main solenoid contacts or the starter motor itself (or the 
engine is seized). 

5 __ |f the solenoid plunger cannot be heard when the switch is actu- 
ated, the battery is bad, the circuit is open, or the starter solenoid itself 
is defective. 

6 To check the solenoid, connect a jumper lead between the bat- 
tery (+) and the ignition switch terminal (the small terminal) on the 
solenoid. If the starter motor now operates, the solenoid is OK and the 
problem is in the ignition switch, Neutral start switch or in the wiring. 








17.8 Starter motor installation details 


3 Terminal B connector 
4 Starter 


7. ‘Intake manifold support 
bracket 
2. Terminal S connector 





7 If the starter motor still does not operate, remove the 
starter/solenoid assembly for disassembly, testing and repair. 

8 If the starter motor cranks the engine at an abnormally slow 
speed, first make sure that the battery is charged and that all terminal 
connections are tight. If the engine is partially seized, or has the wrong 
viscosity oil in it, it will crank slowly. ! 

9 Run the engine until normal operating temperature is reached, 
then disconnect the coil wire from the distributor cap and ground it on 
the engine. 

10 Connect a voltmeter positive lead to the battery positive post and 
connect the negative lead to the negative post. 

11 Crank the engine and take the voltmeter readings as soon as a 
steady figure is indicated. Do not allow the starter motor to turn for 
more than 15 seconds at a time. A reading of nine volts or more, with 
the starter motor turning at normal cranking speed, is normal. If the 
reading is nine volts or more but the cranking speed is slow, the motor 
is faulty. If the reading is less than nine volts and the cranking speed is 
slow, the solenoid contacts are probably burned, the starter motor is 
bad, the battery is discharged or there is a bad connection. 


aE 


17 Starter motor - removal and installation 


—— 


Refer to illustrations 17.7 and 17.8 

Note: The starter/solenoid assembly cannot be repaired using separate 
components. In the event of failure, exchange the starter/solenoid 
assembly for a new or rebuilt unit. 

1 Detach the cable from the negative terminal of the battery. 

2 On 1994 and earlier models, remove the battery from the engine 
compartment. 

3 On 1995 through 1998 models, remove the air cleaner assembly 
(see Chapter 4). | 

4 _ Raise the vehicle and securely support it on jackstands. 

5 On 1995 through 1998 models, disconnect the exhaust pipe from 
the exhaust manifold and remove the catalytic converter (see Chapter 4). 
6 . Remove the Intake manifold bracket and the starter bracket from 
the starter. : 

7 Disconnect the electrical connector from the solenoid, remove the 
nut and disconnect the battery cable from the starter (see illustration). 
8 Remove starter mounting bolts and remove the starter (see illus- 
tration). , 

9 Installation is the reverse of removal. 
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1 General Information 


i 


Refer to illustrations 1.1a, 1.1b, 1.6a and 1.6b 
1 To minimize pollution of the atmosphere from incompletely 
burned and evaporating gases and to maintain good driveability and 
fuel economy, a number of emission control systems are used on 
these vehicles (see illustrations). They include the: 

Positive Crankcase Ventilation (PCV) system 

Evaporative Emission Control (EVAP) system 


Exhaust Gas Recirculation (EGR) system (1995 and later) 
Three-way catalytic converter (TWC) system 

Powertrain Control Module (PCM) 

Idle Speed Control (ISC ) System 

Electronic engine control system 


2 The Sections in this Chapter include general descriptions, check- 


ing procedures within the scope of the home mechanic and compo- 
nent replacement procedures (when possible) for each of the systems 
listed above. 

3 Before assuming an emissions control system is malfunctioning, 





1.1a Typical emission and engine control components - items may vary with model year of vehicle 


Idle Speed Control (ISC) valve 
Solenoid valve (purge control) 
Intake Air Temperature (IAT) sensor 
Oxygen sensor (not visible this view) 


Ohms 


Positive Crankcase Ventilation (PCV) valve 
Coolant temperature sensor 

Diagnostic connector 

Throttle position sensor 


OND NH 
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1.16 Typical emissions and engine control systems layout 


*1 DOHC 


"2 BP 
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1.6a The Vehicle Emissions Control Information (VECI) label 
contains such essential information as the types of emission 
control systems installed on the engine, the idle speed and 
ignition timing specifications 





1.6b The VECI label also contains the model-specific vacuum 
hose routing diagram 
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3.1 The CHECK ENGINE light will illuminate if a problem is 
detected with the engine control system 





check the fuel and ignition systems carefully (see Chapters 4 and 5). 
The diagnosis of some emission control devices requires specialized 
tools, equipment and training. If checking and servicing become too 
difficult or if a procedure is beyond the scope of your skills, consult 
your dealer service department or other repair shop. 

4 This doesn’t mean, however, that emission control systems are 
particularly difficult to maintain and repair. You can quickly and easily 
perform many checks and do most of the regular maintenance at home 
with common tune-up and hand tools. Note: The most frequent cause 
of emissions problems is simply a loose or broken electrical connector 
or vacuum hose, so always check the vacuum hoses and electrical 
connectors. 

5 Pay close attention to any special precautions outlined in this Chap- 
ter. It should be noted that the illustrations of the various systems may not 
exactly match the system installed on your vehicle because of changes 
made by the manufacturer during production or from year-to-year. 

6 The Vehicle Emissions Control Information (VECI) label and a vac- 
_ uum hose diagram are located on the hood (see illustrations). These 
contain important emissions specifications and setting procedures, 
and a vacuum hose schematic with emissions components identified. 
When servicing the engine or emissions systems, the VECI label in 
your particular vehicle should always be checked for up-to-date infor- 
mation. 





2 Engine control system - general information 





General information 


1 The fuel injection system is controlled by means of a microcom- 
puter known as the Powertrain Control Module (PCM). 

2 The PCM receives signals from various sensors which monitor 
changing engine operating conditions such as intake air volume, intake 
air temperature, coolant temperature, engine rpm, acceleration/decel- 
eration, exhaust oxygen content, etc. These signals are utilized by the 
PCM to determine the correct fuel injection duration. 

3 The system is analogous to the central nervous system in the 
human body: The sensors (nerve endings) constantly relay signals to 
the PCM (brain), which processes the data and, if necessary, sends out 
a command to change the operating parameters of the engine (body). 
4  Here’s aspecific example of how one portion of this system oper- 
ates: An oxygen sensor, located in the exhaust manifold, constantly 
monitors the oxygen content of the exhaust gas. If the percentage of 
oxygen in the exhaust gas is incorrect, an electrical signal is sent to the 
PCM. The PCM takes this information, processes it and then sends a 
command to the fuel injection system telling it to change the air/fuel 
mixture. This happens in a fraction of a second and it goes on continu- 
ously when the engine is running. The end result is an air/fuel mixture 
ratio which is constantly maintained at a pregeten nied. ratio, regard- 
less of driving conditions. 

5 _In the event of a sensor malfunction, a backup circuit will take 
over to provide driveability until the problem is identified and fixed. 


3.3 To access the diagnostic system, connect the TEN terminal 
and GND terminal of the Diagnostic Connector with a jumper wire 
(1994 and earlier models only) 


Precautions 
6 _ Follow these steps: 


a) Always disconnect the power by either turning off the ignition 
switch or disconnecting the cipal terminals before unplugging 
any electrical connectors. 

b) When installing a battery, be siti ders careful to avoid reversing 
the positive and negative battery cables. 

c) Do not subject Electronic Fuel Injection components, emissions- 
related components or the PCM to severe impact during removal 
or installation. . 

d) Do not be careless during troubleshooting. Even slight terminal 
contact can invalidate a testing procedure and damage one of the 
numerous transistor circuits. . 

e) Never attempt to work on the PCM or open the PCM cover., The 
PCM is protected by a government-mandated extended warranty 
that will be nullified if you tamper with or damage the PCM. 

f) If you are inspecting Engine control system components during 
rainy weather, make sure that water does not enter any part. When 
washing the engine compartment, do not spray these parts or 
their electrical connectors with water. 





3 On-Board Diagnostic (OBD) System and trouble codes 





Refer to illustrations 3.1, 3.3 

Note: This procedure does not include the diagnostic codes or the 
code extracting procedure for 1995 or later models equipped with the 
OBD II system. These models require a special SCAN tool to read out 
the various levels of coded information. Have the 1995 or later models 
diagnosed by a dealer service department or other qualified repair shop 
in the event of computer failure. . 

1 The PCM (computer) has a built-in self- -diagnosis system which 
detects malfunctions in the system sensors and alerts the driver by illu- 
minating a CHECK ENGINE warning light in the instrument panel (see 
illustration). The computer stores the failure code until the diagnostic 
system is cleared by disconnecting the negative battery cable then 
depressing the brake pedal for a period of five seconds or longer. The 
warning light goes out automatically when the malfunction is repaired. 

2 The CHECK ENGINE warning light should come on when the igni- 
tion switch is placed in the On position, this checks the bulb for proper 
operation. When the engine is started the warning light should go out. 

lf the light remains on, the diagnostic system has detected a malfunc- 
tion or abnormality in the system. 

3 To determine which sensor or system component is malfunction- 
ing, connect a jumper wire between the TEN and GND: terminals at the 
DIAGNOSTIC test connector (see illustration) in the engine compart- 
ment. Make sure the battery voltage is greater than 11 volts, the trans- 
mission is in Neutral, the accessories are off, the throttle valve is 
closed and the engine is at normal operating temperature, then turn 
the ignition switch to the ON position but do not start the engine. 


4 . 
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4 The diagnostic code is the number of flashes indicated on the 
| CHECK ENGINE light. If.no. codes are stored, the CHECK ENGINE light 
. will: come on for a few moments, then go ‘out. if. any malfunction has 
‘been detected, the light will blink the first digit(s) of the code at a long 

_ interval(s) and then blink the second digit of the code at. short inter- 


flashes and then pause and blink four quick flashes. Note: /f the code 
is simply a single digit number, the CHECK ENGINE light will flash in 
the quick mode. 

5 — The accompanying tables indicate the diagnostic code, ‘the sys- 
_ tem, one and specific areas. | : 


ye), For. prample, a ‘code 34 (ac vee will first blink three long 





: Disgnceti oubie code pry | 
Note: Not all codes apply to all models. 


| Trouble code Circuit or system 


| Corrective action | 
, Check the distributor and PCM circuitry or components. 


Check the distributor and PCM circuitry or components. 
Check the: airflow sensor circuit from the sensor to the PCM for an ‘open, or short circuit or a 


Check the coolant temperature sensor circuit for an open or short circuit or a sensor ; malfunction. 
Check the intake air temperature sensor circuit for an open or short circuit ora sensor malfunction. 
Check the throttle position sensor Circuit for an open or short circuit ora sensor malfunction. 7 
The barometric pressure sensor is integrated within the PCM. Check the PCM Power: and ground 


circuits. If no fault is found with the circuits, replace the PCM. 


Check the oxygen sensor circuit for an open or short circuit or a sensor ¢ malfunction. 


‘Check the fuel and ignition system performance (i.e. fuel pressure high or low, leaking fuel 
injectors, inoperative fuel injector, intake air leaks, ignition. misfire, etc.).. 4 


‘Check for an open or short circuit from the solenoid valve to the PCM. ‘Check for an open or — 


short circuit from the solenoid valve to the fuel injection main relay. Check for a defective 


| Check for. an open or short circuit ewer the solenoid jalvs to the PCM. Check f for an open or. 


short circuit from the solenoid valve to the fuel ee main ee ‘Check for a. defective — 


Check for an open or short circuit from the IAC valve to the PCM. Check for an open or short, 


circuit from the IAC valve to the fuel injection main relay. Check for a defective IAC valve. = 


~” Gheck’for an open or short circuit from the solenoid valve to the PCM. Check for an open or 


i=. ~ 02 ~Distributor Ne- -signal 
03. Distributor G-signal 
08 - Airflow sensor 
Poe gs | sensor malfunction. 
~—09 Coolant ere sensor 
10 —_—_ Intake air temperature sensor 
-. 12 Throttle position sensor | 
14 Barometric pressure sensor 
este Oxygen sensor 
oe Oxygen sensor has detected 
A ta. ce rich or lean. condition 
25. Solenoid valve _ . 
(fuel pressure regulator) 
. ) Bye go as solenoid valve. 
26 - — Solenoid vaive (purge control) _ 
io “ solenoid valve. 
34 — IAC valve _ 
41 Solenoid valve wics) 
(DOHC only) ? 


solenoid valve. 


“short circuit from the solenoid valve to the fuel inet main relay. Check for a defective 


ie a 





Clearing the codes. | 

6 After the self-diagnosis check, remove the jumper wire and close 
the cover on the DIAGNOSTIC electrical connector. Gheck the indi- 
cated system or component or take the vehicle to a dealer service 
department to have the malfunction repaired. 


7 .. After repairs have been made, the digoneetic eede must bee can- 
celed by detaching the cable from the negative terminal of the battery, . 


-then depressing the brake pedal for more than.5. seconds. © 


8 After cancellation, perform a road test.and make sure the warning | 


light does: not come on. ff ne rentainel trouble code is epesiesie addi- 
tional ai ails are ie aa heal oo? | 





4- Information sensors — 





Note: Most of the components described i in this Section are protected 


bya Federally mandated extended warranty. See your dealer for the 
‘details regarding your vehicle. Refer to Chapters 4 and 5 for additional 7 
information on the location and the diagnostic procedures for the sen- 


sors that are not directly covered in this Section. 


| Coolant temperature sensor 


| General description . 
Refer to illustration 4.1 ~ 


1 © The coolant temperature sensor is.a thermistor a resistor which " 
varies. the value of its voltage output in accordance. with. temperature - 


changes). As the sensor temperature DECREASES, the resistance val- 


ues will INCREASE. As the s sensor temperature INCREASES, the resis- 
tance values will DECREASE (see illustration). A failure in this.sensor 
circuit should set a. Code 09. This code indicates a failure inthe | 





RESISTANCE kQ. 








20770204060. 801007120 
(4) (32) (68) (104)(140)(176)(212)(248) 
‘TEMPERATURE °C CE). 


| ‘4. 1 ‘Compare the indicated resistance values with the - 
temperature specified on this graph - note that as the 
temperature increases (as the engine warms Up) the 3 
resistance decreases - | 
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4.2a Location of the coolant temperature 
sensor (arrow) 


coolant temperature sensor circuit, so in most cases the appropriate 
solution to the problem will be either repair of a connector or wire, or 
replacement of the sensor. 


Check — | 

Refer to illustrations 4.2a, 4.2b.and 4.3 

2 To -ccheck the sensor, depress the locking tabs, disconnect the 
electrical connector (see illustration) and measure the resistance 
across the terminals of the engine-mounted sensor (see illustration). 
With the engine completely cold (68 degrees F) the resistance should 
be 2,000 to 3,000 ohms. Next, start the engine and warm it up until it 
reaches operating temperature (180 degrees F) - the resistance should 
be 200 to 400 ohms. Note: /f necessary, remove the sensor and: per- 
form the tests in a pan of heated water to simulate the conditions. 
Compare the resistance values with the accompanying graph. 

3 If the resistance values of the coolant temperature sensor are cor- 
rect, check the circuit for the proper signal voltage. Turn the ignition 
key ON (engine not running) and check for reference voltage (see illus- 
tration). It should be approximately 5 volts. 


Replacement 

4 To remove the sensor, carefully unscrew the sensor. Caution: 
Handle the coolant sensor with care. Damage to this sensor will affect 
the operation of the entire fuel injection system. 

5 Before installing the new sensor, wrap the threads with Teflon 
sealing tape to prevent leakage and thread corrosion. 

6 Installation is the reverse of removal. 


Oxygen sensor 


General description 
7 These models are equipped with either a single oxygen sensor 


system or a dual-stage oxygen sensor system. On dual-stage systems, 


the main oxygen sensor is mounted ahead of the front catalytic con- 
verter and monitors the exhaust gases exiting the engine. The sub oxy- 
gen sensor monitors the exhaust gases after they have passed through 
the front catalytic converter. Each oxygen sensor monitors the oxygen 
content of the exhaust gas stream. The oxygen content in the exhaust 
reacts with the oxygen sensor to produce a voltage output which 
varies from 0.1-volt (high oxygen, lean mixture) to 0.9-volts (low oxy- 
gen, rich mixture). The PCM constantly monitors this variable voltage 
output to determine the ratio of oxygen to fuel in the mixture. The PCM 
alters the air/fuel mixture ratio by controlling the pulse wfdth (open 
time) of the fuel injectors. A mixture ratio of 14.7 parts air to 1 part fuel 
is the ideal mixture ratio for minimizing exhaust emissions, thus allow- 


4.2b To check the coolant temperature 

sensor, use an ohmmeter to measure the 

resistance between the two 
sensor terminals 
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4.3 Use a voltmeter and probe the coolant 
temperature sensor connector for 
reference voltage with the ignition key ON 
(engine not running). It should be 
approximately 5.0 volts 





ing the catalytic converter to operate at maximum efficiency. It is this 
ratio of 14.7 to 1 which the PCM and the oxygen sensor attempt to 
maintain at all times. | 

8 The oxygen sensor produces no voltage when the oxygen sensor 
is below its normal operating temperature of about 600 degrees F. 
During this initial period before warm-up, the PCM operates in open 
loop mode. 

9 — If the engine reaches normal dparstivid temperature and/or has 
been running for two or more minutes, and if the main oxygen sensor is 
producing a steady signal voltage below 0.70-volts at 1,500 or more 
rpm, the PCM will set a Code 15. 

10 When there is a problem with the oxygen sensor or its circuit, the 
PCM.operates in the open loop mode - that is, it controls fuel delivery 
in accordance with a programmed default value instead of feedback 
information from the oxygen sensor. 

11. The proper operation of the oxygen sensor depends on four con- 
ditions: 


a) Electrical - The low voltages generated by the sensor depend 
upon good, clean connections which should be checked when- 
ever a malfunction of the sensor is suspected or indicated. 

b) Outside air supply - The sensor is designed to allow air circula- 
tion to the internal portion of the sensor. Whenever the sensor is 
removed and installed or replaced, make sure the air passages are 
not restricted. 

c) Proper operating temperature - The PCM will not react to the 

- sensor signal until the sensor reaches approximately 600-degrees 
F. This factor must be taken into consideration when evaluating 
the performance of the sensor. 

d) Unleaded fuel - The use of unleaded fuel is essential for proper 
operation of the sensor. Make sure the fuel you are using is of this 
type. 

12 In addition to observing the above conditions, special care must 
be taken whenever the sensor is serviced. 

a) The oxygen sensor has a permanently attached pigtail and electri- 
cal connector which should not be removed from the sensor. 
Damage to or removal of the pigtail or electrical connector can 
adversely affect operation of the sensor. 

b) Grease, dirt and other contaminants should be kept away from the 
electrical connector and the louvered end of the sensor. 

c) Do not use cleaning solvents of any kind on the oxygen sensor. 

d) Do not drop or roughly handle the sensor. 

e) The silicone boot must be installed in the correct position to pre- 

_vent the boot from being melted and to allow the sensor to oper- 
ate properly. 


6-6. 
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4.13 Insert a pin into the backside of the 
oxygen sensor connector on the correct 
terminal and check for a millivolt output 

signal generated by the sensor 


4.21 Slotted sockets are available for 
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4.29 Check the vane inside the airflow 
sensor for smooth operation 


easing oxygen sensor removal 


Check 


Refer to illustration 4.13 . 

13 To check the oxygen sensor use a digital voltmeter to monitor the 
millivolt signal from the oxygen sensor during actual operating condi- 
tions. Locate the oxygen sensor electrical connector and backprobe the 
sensor wire on the harness side of the oxygen sensor connector (see 
illustration). To properly backprobe the connector insert a long straight 
pin (a T-pin is preferred) alongside the wire until the pin contacts the 
metal wire terminal inside the connector. Connect the positive probe of a 
voltmeter onto the pin and the negative probe to ground. Note: Refer to 
the wiring diagrams at the end of Chapter 12 to determine the correct 
terminals to probe when performing the oxygen sensor checks. 

14 Warm up the engine and monitor the voltage signal of the main 
oxygen sensor as the engine warms up. Run the engine at 3,000 rpm 
until the voltmeter indicates approximately 0.55-volt. Increase and 
decrease the engine speed suddenly several times. Verify that when 
the speed is increased the meter reads 0.5 to 1.0-volt, and when the 
speed is decreased it reads zero to 0.4-volt. lf the oxygen sensor fails 
to operate as described, replace it. 

15 On models equipped with a heated oxygen sensor, check the 
-oxygen sensor heater as follows: Disconnect the oxygen sensor elec- 
trical connector and connect an ohmmeter between the positive and 
negative terminals on the oxygen sensor side of the connector. It 
should measure approximately 11.0 to 17.0 ohms. Note 1: Not all 
models are equipped with a heated oxygen sensor. Models with heated 
oxygen sensors will be equipped with a four-wire electrical connector. 


Note 2: 1997 and later models have two oxygen sensors, one ahead of - 


the first catalytic converter, and one after it. Both are the heated type. 
16 Check for proper supply voltage to the oxygen sensor heater. With 
the ignition key ON (engine not running), check for battery voltage at the 
positive and negative terminals on the harness side of the connector. 

_ 17 To check the heated rear oxygen sensor on 1995 and later mod- 
els, locate the electrical connector at the catalytic converter and check 
it in the same manner as the main oxygen sensor. 


Replacement 

Refer to illustration 4.21 3 
Note: Because it is installed in the exhaust manifold or pipe, which 
contracts when cool, the oxygen sensor may be very difficult to loosen 
when the engine is cold. Rather than risk damage to the sensor (assum- 
ing you are planning to reuse it in another manifold or pipe), start and 
run the engine for a minute or two, then shut it off. Be careful not to 
burn yourself during the following procedure. 

18 Disconnect the cable from the negative terminal of the battery. 

19 Raise the vehicle and place it securely on jackstands. 

20 Carefully disconnect the electrical connector from the sensor pig- 
tail lead. : 

21 Remove the oxygen sensor from the exhaust system (see illustra- 
tion). Caution: Excessive force may damage the threads. Note: Some 


oxygen. sensors are threaded directly into the exhaust manifold while 
others are mounted in the exhaust manifold or pipe with two bolts. 

22  Anti-seize compound must be used on the threads of the sensor 
to facilitate future removal. The threads of new sensors will already be 
coated with this compound, but if an old sensor is removed and rein- 
stalled, recoat the threads. - 

23 Install the sensor and tighten it securely. 

24 Reconnect the electrical connector of the pigtail lead to the main 
engine wiring harness. 3 

25 Lower the vehicle and reconnect the cable to the negative termi- 
nal of the battery. 


Throttle Position Sensor (TPS) 


General description 

26 The Throttle Position Sensor (TPS) is located .on the end of the 
throttle shaft on the throttle body (see Chapter 4). By monitoring the 
output voltage from the TPS, the PCM alters fuel delivery based on 


. throttle valve angle (driver demand). A broken or loose TPS can cause 


intermittent bursts of fuel from the injector and an unstable idle 
because the PCM receives a signal that the throttle is moving. All the 
checks and replacement procedures are covered in Chapter 4. 


Airflow sensor/intake air temperature sensor 
(1994 and earlier models) ! 


General description 

Note: On 1994 and earlier models, the intake air temperature sensor is 
incorporated into the airflow sensor. 

27 The airflow sensor (located on top of the air cleaner housing) 
measures the volume or air entering the intake system using a vane- 
type potentiometer device. As air enters the air by-pass passage, the 
measuring plate (vane) swings open and allows an electrical device 
(potentiometer) to vary its voltage signal according to the position of 
the measuring plate. This information is relayed to the computer and is 
used to determine the correct amount of fuel to inject into the combus- 
tion chamber for the volume of air (load) that is demanded. 

28 The intake air temperature sensor is located inside the airflow 
sensor. This sensor is a resistor which changes value according to the 
temperature of the air entering the engine. Low temperatures produce 
a high resistance value (for example, at 68 degrees F the resistance is 
2,000 to 3,000 ohms) while high temperatures produce low resistance 
values (at 176 degrees F the resistance is 200 to 400 ohms (see illus- 
tration 4.43b). The PCM 

supplies approximately 5-volts (reference voltage) to the air tempera- 
ture sensor. The IAT sensor alters the voltage according to the temper- 
ature of the incoming air. The signal voltage sent back to the PCM will 
be high when the air temperature is cold and low when the air temper- 
ature is warm. Any problems with the air temperature sensor will usu- 
ally set a diagnostic code 10. 
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4. 30 Airflow sensor and intake a 
air temperature sensor: | 
- terminal guide and continuity. a 
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Check 
Refer to illustrations 4, 29 and 4. 30 
29 Remove the airflow sensor and check the body for cracks: or 


damage. with your finger, press the vane in and make sure it moves | 


smoothly and does not bind (see illustration). 
30 Using the accompanying terminal guide and chart (see illustra- 


tion), measure the resistance of the airflow meter on the designated 


terminals with the vane in the closed throttle position, then in the open 
throttle position. Measure the resistance of the intake air temperature 
sensor and compare it with the chart. If the values are not as peeeennes 
replace the sensor. 


_ Replacement 
31 Disconnect the electrical connector from the sensor. 


32 Remove the intake duct from the sensor ae remove the sensor. 


and air cleaner housing top cover from the vehicle. 


33 Remove the screws coreung the sensor to the housing and — 


_ remove the sensor. 
_ 34 Installation is the reverse of femnGiel 


| Airflow sensor ( 1995 and later models) 


General description | be 
35 The airflow sensor is located in tid: air intake duet. The sensor 


uses a hot wire sensing element to measure the amount of air entering » 


the intake system. The air passing over the hot wire causes it to cool. 
Consequently, this change in temperature can be converted into an 
analog voltage signal to the PCM which in turn, calculates the required 
fuel injector pulse width. Note: On 1999 and later 1.6L DOHC engines, 
_ the functions of the airflow sensor and intake air temperature sensor 
are combined in one sensor. 





_1AT Sensor 





4.43a The IAT sensor is located at the intake air cleaner housing _ 


: Z : ale 1994 and earlier r models - | 


= -asietanse (0) = 5 1 


Check 


36 Disconnect the electrical connector from the airflow sensor and 


check for battery voltage on the white/red wire terminal with the igni- 


tion key On. Check for continuity to ground on. the black wire forming): | 
Repair the circuits if necessary. | 

37 Reconnect the connector and using a saint pin, A backorobe: the 
light green/blue wire terminal, on most models (refer fo the wiring dia- 
grams at the end of Chapter 12). 7 

88 With the ignition On, there should be appreuinaiay 2.0 volts pre- 
sent. Start the engine and allow it to idle, the voltmeter should now 
read 1.0 to 2.5 volts. If the voltage is not.as specified check the con- 
nectors and the circuit from the PCM to the airflow sensor. if the con- 


_ hectors and circuit are good, replace the airflow sensor. 


Replacement 

39 Disconnect the electrical connector from the s sensor. | | 
40 Loosen the hose clamp.and remove the intake duct from the sensor. 
41 ‘Remove the screws ae the sensor to the air cleaner hous- 


gree 3 


_ing and remove the sensor. 


42 installation is the reverse of removal. 


Intake. Air Temperature (IAT) s sensor (1s 1995 and 


later models) 


- General description | 


Refer to illustrations 4.43a and 4. 43b- 


43 The intake air temperature (IAT) sensor is I located: inside the air 
_cleaner housing. This sensor is a resistor which changes value accord- ) 


ing to the temperature of the air entering the engine. Low temperatures 
produce a high resistance value (for example, at 68 degrees F the 
resistance is 2,000 to 3,000 ohms) while high temperatures produce | 
low resistance values (at 176 degrees F the resistance is 200 to.400 
ohms (see illustrations). The PCM supplies approximately 5-volts (ref- 
erence voltage) to the air temperature sensor. The IAT sensor alters the 
voltage according to the temperature of the incoming air. The signal 


_ voltage sent back to the PCM will be high when the air temperature is 


cold and low when the air temperature is warm. Any problems with the 
air temperature sensor will usually set a diagnostic code 10. 
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4. 43b The air intake ioneiadire (AT) sensor resistance will 
_ DECREASE when the romperenre of the. air INCREASES 








4.47 Terminal guide for 5-pin connection at combined MAF/IAT 
sensor - 1999 and later 1.6L DOHC engines 





Check 

Refer to illustration 4.47 

44 To check the air temperature sensor, disconnect the two prong 
electrical connector. Turn the ignition key ON, but do not start the engine. 
45 Measure the voltage (reference voltage) on the yellow/black wire 
terminal. The VOM should read approximately 5-volts. 

46 If the reference voltage is not correct, have the PCM diagnosed 
by a dealer service department or other repair shop. 

47 Measure the resistance across the air temperature sensor termi- 
nals . The resistance should be HIGH when the air temperature is LOW. 
Next, start the engine and let it idle. Wait awhile and let the engine reach 
operating temperature. Turn the ignition OFF, disconnect the air tem- 
perature sensor and measure the resistance across the terminals. The 
resistance should be LOW when the air temperature is HIGH. If the sen- 
sor does not exhibit this change in resistance, replace the sensor. 
Note: On 1999 and later 1.6L DOHC engines, the functions of the air- 
flow sensor and intake air temperature sensor are combined in one 
sensor. To check the IAT function, connect an ohmmeter between ter- 
minals D and E of the five-pin MAF/IAT sensor (see illustration). 
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5.3 The PCM is located behind the center console - CAREFULLY 
disconnect the electrical connectors before removal of 
mounting hardware 


Replacement 


48 Disconnect the electrical connector from the sensor. 
49 Detach the sensor from the air cleaner housing. 
50 ‘Install the sensor and connect the electrical connector. 


Crankshaft Position Sensor - 1995 and 
later models 


General Description 


51 The crankshaft position sensor is located in the timing belt cover 
near the crankshaft pulley . The crankshaft position sensor relays a sig- 
nal to the PCM to indicate the exact position (angle) of the crankshaft. 
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6.2 Typical EVAP system and operation chart 
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6.10 Apply air pressure into the charcoal canister purge control 
valve inlet side 


Check 


52 Using an ohmmeter, measure the resistance of the crankshaft 
position sensor . It should be between 500 to 600 ohms depending on 
the temperature; the warmer the temperature of the sensor, the higher 
the resistance value. If the resistance is not within the specified range, 
replace the sensor. 

53 Using a feeler gauge measure the air gap between the crankshaft 
pulley and the crankshaft position sensor. The gap specification 
should be 0.020 to 0.059 inch (0.5 to 1.5 mm). If not as specified, 
replace the crankshaft pulley or the crankshaft position sensor. 


Replacement 

54 Toreplace the sensor, remove the engine undercover, disconnect 
the electrical connector and remove the bolts from the crankshaft posi- 
tion sensor. 

55 Installation is the reverse of removal. 


Camshaft Position Sensor - 1999 and later 
models 


Check 


56 The Camshaft Position Sensor (CMP) takes the place of the dis- 
tributor used on earlier models. 

57. Disconnect the electrical connector at the CMP. . 

58 Using an ohmmeter hooked to the two terminals at the CMP, mea- 
sure the resistance, which should be between 0.95 to 1.25 K-ohms. 


Replacement 


59 Disconnect the negative battery cable. 

60 Disconnect the electrical connector at the CMP. 

61 Remove the mounting bolt, then the CMP and its spacer. 

62 Installation is the reverse of the removal procedure. Before 
installing the CMP, wipe the magnetic surface to make sure it is free of 
any metallic particles that may have collected there. 





5 Powertrain Control Module (PCM) - removal and 
installation 





Refer to illustration 5.3 

1. Disconnect the negative cable from the battery . 

-2 Remove the front and rear center console (see Chapter 11). 

3 Carefully disconnect the electrical connectors from the PCM (see 
illustration). Each connector has a locking tab which must be disen- 
gaged before the connector is unplugged. 

Remove the nuts and bolts from the PCM brackets. 

Lift the PCM from the vehicle. 

Installation is the reverse of removal. 

Securely tighten the PCM retaining fasteners during installation. 


NOAA 





6.11 Apply air pressure to port A on the temperature controlled 
vacuum valve 





6 Evaporative Emission Control (EVAP) system 





General description 


Refer to illustration 6.2 

1. This system is designed to trap and store fuel that evaporates 
from the fuel tank, throttle body and intake manifold that would nor- 
mally enter the atmosphere in the form of hydrocarbon (HC) emissions. 
2 _ The Evaporative Emission Control (EVAP) system consists of a char- 
coal-filled canister, the lines connecting the canister to the fuel tank, a 
temperature controlled vacuum valve and a check valve (see illustra- 
tion). On earlier models, the canister is located in the engine compart- 
ment, and underneath the vehicle (near the fuel tank) on later models. 

3 Fuel vapors are transferred from the fuel tank and throttle body to 
a canister where they are stored when the engine isn’t running. When 
the engine is running, the fuel vapors are purged from the canister by 
intake airflow and consumed in the normal combustion process. 

4 The charcoal canister is equipped with a check valve that incor- 
porates three check balls. Depending upon the running conditions and 
the pressure in the fuel tank, the check balls open and close the pas- 
sageways to the vacuum valve (consequently the throttle body) and fuel 
tank. 


Check 


Refer to illustrations 6.10 and 6.11 

5 Poor idle, stalling and poor driveability can be caused by an inop- 
erative check valve, a damaged canister, split or cracked hoses or 
hoses connected to the wrong fittings. Check the fuel filler cap for a 
damaged or deformed gasket (see Chapter 1). 

6 Evidence of fuel loss or fuel odor can be caused by liquid. fuel 
leaking from fuel lines, a cracked or damaged canister, an inoperative 
check valve, disconnected, misrouted, kinked, deteriorated or dam- 
aged vapor or control hoses. 

7. Inspect each hose attached to the canister for kinks, leaks and 
cracks along its entire length. Repair or replace as necessary. 

8 Look for fuel leaking from the bottom of the canister. If fuel is 
leaking, replace the canister and check the hoses and hose routing. 

9 Inspect the canister. If it’s cracked or damaged, replace it. 

10 Check for a clogged filter or a stuck check valve. Using low pres- 
sure compressed air, blow into the canister tank pipe (see illustra- 
tion). Air should flow freely from the other pipes. If a problem is found, 
replace the canister. 

11 Check the operation of the temperature controlled vacuum valve. 
With the engine completely cold, use a hand-held pump and direct air 
into port A (see illustration). Air should not pass through the valve. 
Now warm the engine to operating temperature (above 129 degrees F) 
and observe that air passes through the valve. Replace the vaive if the 
test results are incorrect. 
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To reduce NOx emissions, part of the exhaust gases are recirculated through the EGR valve to the intake manifold to lower the maxi- 


mum combustion temperature. 
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- 7.1 Typical EGR system and Eperatone chart - 1995 and later 





















7.4 vacuini should r remain aay and the 
engine should r run rough “- 





Charcoal oni replacement | 

12 Clearly label, then detach the vacuum hoses from the canister. | 
13 Remove the. mounting clamp bolts, lower the canister with the 
bracket, disconnect the. hoses from the check valve angie remove it from 
the vehicle. . 

14° “Installation is the reverse of aio 





7. “Exhaust Gas Recirculation oon system 





General description 
Refer to illustration 7.1 


1. To reduce-oxides of nitrogen’ ‘emissions; ‘some. of the exhaust 
gases are recirculated through the EGR vaive to-the intake’ franifold to 


_Jower.combustion temperatures (see illustration). _ 

2. The EGR system consists of the EGR valve, the EGR msdulaton 
vacuum switching valve (VSV); the Powertieit Control | Module: sia 

and the EGR gas temperature sensor. | : oS 


Check 


EGR vaive - models through 1996 
Refer to illustration 7.4 at 
3” Start the erigine and allow it to idle. ane. 


4 Detach the vacuum hose from the. EGR valve and attach a hand- | 


a 2 held vacuum pump in its place (see illustration). | 
5. Apply vacuum to the EGR valve. Vacuum should remain steady 
and the engine should run poorly. _ 


a) if the vacuum does not remain steady and the engine. does not run 


a poorly, replace the EGR valve and recheck it. 
_b) If the vacuum remains steady but the engine does not run poorly, 
remove the EGR valve and check the valve and the intake manifold 
_for blockage. Clean or replace parts as necessary and recheck. 


Electronic EGR valve - 1997 and later models _ 
Refer to illustration Zz Be ee 
6 ‘These models have an electronic EGR valve controlled by the 
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a- 3 a . : = es 


—«7i8 Terminal | identification for 1997 and 
| later electronic EGR valve” ete 
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‘7. 10 EGR salve , position. senso or: oo 
connector detail: 





pom rather than vacuum. oe tata | . a 
“Disconnect the: electrical: Sorinector at he EGR valve® ; 


: _With.a voltmeter, check the resistance. between teaeinals Cc and in 


E, Cand A, D.and B, and D and.F (see Idustration). Resistance should 
be about 22 ohms in each test. 7 


7 EGR valve position sensor 


Refer to itustrations 7.10 and 7.12. . ak. 

9. - Disconnect the EGR valve spanion sensor connector: ae 
40. Measure the resistance between terminals A and B at the sensor 
connector with an ohmmeter (see illustration). The meter reading 
should be:2.7 K-ohms. If not as. specified, replace the EGR valve. 

41. Connect the EGR valve position sensor connector. . oS 
12 Disconnect the vacuum hose from the. EGR valve and install a 
vacuum pump at the valve (see illustration). . | 
13 Turn ignition switch on and measure the voitage at terminal B of : 
the connector (see illustration 7.10). 

14. Voltmeter should read approximately 0.8 volts with | no vacuum 
applied. and approximately 5.0 volts with 5.0 in-Hg applied. _ 

15 If not as specified, inspect the. harness and conneeler between 
the EGR valve and the PCM terminal. | 
16 If the harness and connector are OK, replace the EGR valve. 





8 Positive Crankcase Ventilation (PCV) system 





General information 


Refer to illustration 8.1 i, Cage: i= oe 
1 The Positive Grankcase Ventilation (PCV) system actiees hydro; 


carbon emissions. by scavenging crankcase vapors. It does this by cir- 


culating fresh air from the air cleaner through. the crankcase, where it 


mixes with blow-by gases and is then rerouted prOUR a PCV valve to 
_ the intake manifold (see illustration). 


2 The main components of the PCV system are ‘the. PCV. ee m 
fresh air intake and the vacuum hoses connecting, these components : 


to the engine... | | 
‘4: To maintain idle quality, the PCV valve restricts the flow. when the - 





7.12 Vacuum 
applied to EGR for 
position sensor. _ 
voltage check — 









“PCV VALVE 


8.1 Typical PCV system 





6-12 


Chapter 6 Emissions and engine control systems 





9.2 Let the catalytic converter cool - then spray penetrating 
lubricant onto the catalytic converter mounting bolts before 
_ attempting to unscrew them 


intake manifold vacuum is high. If abnormal operating conditions (such 
as piston ring problems) arise, the system is designed to allow exces- 
sive amounts of blow-by gases to flow back through the crankcase 
vent tube into the air cleaner to be consumed by normal combustion. 

4 This system directs the blow-by into the throttle body which, over 
time, can cause an oily residue build up in the area near the throttle 
plate. Consequently, it is a good idea to periodically clean this residue 
from the throttle body. Refer to Chapter 4 for this cleaning procedure. 


Check 


5 — To check the valve, first pull it out of the grommet in the valve 
cover and shake the valve. It should rattle, indicating that it’s not 
clogged with deposits. If the valve does not rattle, replace it with a new 
one. 

6 Start the engine and allow it to idle, then place your finger over 
the valve opening. If vacuum is felt, the PCV valve is working properly. 
lf no vacuum is felt, the PCV valve may be bad or the hose may be 
plugged. Also, check for vacuum leaks at the valve, filler cap and all 
the hoses. | 


Replacement 


7 Pull straight up on the valve to remove it. Check the rubber grom- 
met for cracks and distortion. If it’s damaged, replace it. 

8 If the valve is clogged, the hose is’ also probably plugged. 
Remove the hose and clean it with solvent. 

9 After cleaning the hose, inspect it for damage, wear and deterio- 
ration. Make sure it fits snugly on the fittings. 

10 If necessary, install a new PCV valve. 

11. Install the clean PCV hose. Make sure that the PCV valve and 
hose are secure. 





9 Catalytic converter 





Refer to illustrations 9.2, 9.4 and 9.5 
Note: Because of a federally-mandated extended warranty which cov- 


9.4 Periodically inspect the shield for dents and other damage - if 
a dent is deep enough to touch the surface of the converter, 
replace the shield 





Heat Insulator 





9.5 Periodically inspect the heat insulator to make sure there is 
adequate clearance between it and the converter 





ers emissions-related components such as the catalytic converter, 
check with a dealer service department before replacing the converter 
at your own expense. 


General description 


1. Toreduce hydrocarbon, carbon monoxide and oxides of nitrogen 
emissions, all vehicles are equipped with a three-way catalyst system 
which oxidizes and reduces these chemicals, converting them into 
harmless nitrogen, carbon dioxide and water. 

2 The catalytic converter is mounted in the exhaust system much like 
a muffler (see illustration). Note: 1997 and later models have two cat- 
alytic converters, a “warm-up” converter mounted at the exhaust mani-. 
fold, and another converter in the exhaust system under the vehicle. 


Check 


3 Periodically inspect the catalytic converter-to-exhaust pipe mat- 
ing flanges and bolts. Make sure that there are no loose bolts and no 
leaks between the flanges. : 

4 Look for dents in or damage to the catalytic converter protector 
(see illustration). If any part of the protector is damaged or dented 
enough to touch the converter, repair or replace it. 

5 Inspect the heat insulator for damage. Make sure that there is 
adequate clearance between the heat insulator and the catalytic con- 
verter (see illustration). 


Replacement — 
6  Toreplace the catalytic converter, refer to Chapter 4. 


! 
i 
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1 General information = 





The vehicles covered by this manual are equipped with a 5-speed 


manual transaxle or 4-speed. automatic transaxle. Information on the 


manual transaxle is included in this Part of Chapter 7. Service proce- 
dures for the automatic transaxle are contained i in Chapter 7, Part B. 
The manual transaxle is a compact, two- -piece, lightweight alu- 


minum alloy housing containing both the transmission and differential - 
assemblies. A F5M-R transaxle:is used with the 1.6L and 1.8L SOHC 
engines and a G5M-R unit is used with the 1.8L DOHC engine for 1990 


i 


_ Ft-lbs (unless eiernine indicated) 


— 15 to 21» 
48 to 65 


28 to 38 


48 to 65 


50 to 68 
28to34 - 
TZi6.9G .. ° 6 


sroUER 1992 model years. The 1993 and 1994 encase were desig- 


nated as F25M-R for SOHC engines and G25M-R for the DOHC 


engine. The 1995 and later models.use the F25M-R transaxle for both 
the 1.5L and the 1.8L DOHC engines. All refsaxies are ibiaele identi- 
cal.except for different gear ratios... 

Because of the complexity, Uinavallabllity of raplacomtel parts 
and special tools necessary, internal repair procedures for the manual 
transaxle are beyond the scope of this manual. For readers who. wish 
to tackle a transaxle rebuild, a brief Manual transaxle overhaul, general 


_ information Section is provided. The bulk of information in this naples 
~ js devoted to removal and installation procedures. | | 
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2.3 To disconnect the control rod, 
remove the clevis boit securing it to 
the shift lever 


Shift lever 

Control rod 

Extension rod 
~ Clevis bolt 


DK GOO NM ~ 


2 _ Shift lever - removal and installation 





Refer to illustrations 2.3 and 2. 4 

1 Remove the center console (see Chapter 11) and the rubber boot. 
2 Raise the vehicle and support it securely on jackstands. os 
3 From under the vehicle disconnect the control rod from the shift 
lever (see illustration) and remove the bushings from the lever foot. | 

4 Inside the vehicle remove the hooked part of the spring from the 
bracket gioove (see pmetranon then remove the spring and UBpoe 
ball seat. , | 
s) Remove the shift lever. 

6 _ Installation is the reverse of removal. 


ae 2 A ° : om eg i a ig ; = . . . ene : : 


3 Baek light switch - check and replacement 





Check 


1 - The back-up. light switch i is locatéd on the rom side, near the bot- 
tom of the transaxle case. 
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2 Turn the ignition key to the on BoaitiGA andr move the shift invert to- 
_ the Reverse position. The switch should cose the as gue circuit 
and turn on the back-up lights. 

83 Ifit doesn’t, check the back-up light fuse (exe Chapter 42). 

4 ~~ if the fuse is okay, verify that there’s aha da available on. the. bat- 





2.4 Remove the spring from the bracket with a needle nose pliers 
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3. ° Transaxle external | components | 


ae | Back-up light switch 
2... Neutral switch . ee 
ee Speedometer drive gear 
4 Control rod 
5 Oil'seal — 





tery side of the switch (with the ignition turned to On). 
5 If there’s no voltage on the battery side of the switch, check the 
wire between the fuse and the switch; if there is voltage, put the shift 
lever in reverse and see if there’s voltage on the ground side of the 
set 

- f there’s no voltiige on the sound side of the switch, replace the 
| nas (see below); if there is VOnage: ole whether one or both back- 
up lights are out. 
7 . tf only one bulb is. out, replace it; if tay re. both eue the bulbs 
could be the problem, but it’s more likely that the wire > between the 
switch and the bulbs has an ssh somewhere. & 


Replacement 
Refer to illustration 3.8 


8 Unplug the electrical connector in the harness to the back- up 


light switch (see illustration). 
9 Unscrew and remove the old switch. » | 
10 To test the new switch before installation, simply check continuity 


across the switch terminals: with the plunger depressed, there shape | 


be continuity; with the plunger free, there should be no continuity. 

11. Screw in the new switch and tighten it to the torque listed in Bo 
Chapter’s ‘Specifications. | 

12 Connect the electrical connector. | 

13° Check the switch to ensure that the circuit is working properly. 





4 Manual transaxle - removal and installation =~ 





Removal | 
Refer to illustration 4. 23 | 
1 Disconnect the cables from the battery. Warning: When removing 


the battery cables always detach the hegetve cable first and hook it up 


fast. 
2 Remove the battery and battery tray. 


=: ae Remove the intake air r hose 2 and resonance chamber as Chap- | 
ter 4). = 
4 Set the parking brake and move the gear shift lever into the neu-_ 
tral position. . | 


5 Loosen the front tihieal ve nuts no more than 1/4 turn, then raise 


the vehicle and support it securely on jackstands. Remove the wheels. 
6 On1997 and later models, remove the intake manifold brace and 
engine/transaxle stiffener, if eae Remove the starter Sgt or; 
ter 5). 
7. Drain the transaxle lubricant into a suitable colnet (see Chap- 
ter1). : 
8 Separate the driveaxle(s) from: the Haneada and remove the inter- | 
mediate shaft if so equipped (see Chapter 8). Support the end of the - 
driveaxle with a wire or rope. Note: It is not Hecessey tor remove the 
driveaxles from the hub. | 


9 Remove the stabilizer bar. eae Chapter 10). 


10 Remove the clutch release cylinder (see Chapter 8). ee 
11. Unplug the backup light switch pigtall at the connector eee lus- 


~ tration 3.8). 


12 Unplug the neutral switch pigtall at the connector {see lustra- 
tion 3.8). 


13° Locate the electrical system ground: pale’ on athe lutch: pipe 
_. bracket near the top of the transaxle. Remove the cable tug pow and 
detach the ground cable. 


14. Disconnect the speedometer cable folder modela) or iti sebicls 
speed sensor (newer models). Detach any wire harness clamps from 
the engine and/or transaxle and set the harnesses aside. 


15 Disconnect the shifter extension bar from the transaxle and sup- 
_ port the bar with a wire (see illustration 2.3). 


16 Disconnect the shifter control rod from the transaxle and suppor | 


_ the rod. with a wire (see illustration 2.3). | 
7 Support the engine. This can be done from above by using an 
engine hoist, or by placing a jack (with a wood block as an insulator) _ 
_under the engine oi! pan. The engine must be securely supported at all 
- times while the transaxle is out of the vehicle. — 
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1 General information — 





~All vehicles covered in this manual are equipped with either a 5-— 
‘speed manual transaxle or a 4-speed automatic transaxle. All informa- 
tion on the automatic transaxle is included in this Part of Chapter 7. 


Information for the manual transaxle can be found in Part A of this 
Chapter. . 


The 4-speed : automatic transaxle i is electronically controlled with | 
fourth gear being an. overdrive. gear. Shifts are-attained by the use of | 
shift solenoids, which are controlled by the Powertrain Control Module. | 


The transaxles utilize a lock-up: ‘torque converter. 


Because of. the. complexity of the automatic seca and. the 
specialized equipment necessary to perform most service operations, ? 


this:Chapter contains only those procedures related to general diagno- 
sis, routine maintenance, adjustment and removal and installation. 
o If the: transaxle. requires major repair work, it should be left to a 


dealer service department. or an automotive or transmission repair shop. A 
You can, however, remove and install the transaxle yourself and save the | 


. expense, even if the. Sica work j is done es a transmission shop. 





20 Diagnosis . general | 





Note: “Automatic transaxle malfurictions may be caised by five general fe 
conditions: poor engine performance, improper adjustments, hydraulic 7 


malfunctions, mechanical malfunctions or malfunctions in the com- 


- 62 to 81 psi 
71 psi 


Ft-Ibs junio otherwise indicated). 


26 to 36 


48 to 65 


41 to 59 
28to38 | 
70 to 94 in-Ibs 
28 to 38 

48 to 65 

69 to 97 


puter or its signal network. Diagnosis of these problems should always 
begin with a check of the easily repaired items: fluid level and condition 
(see Chapter 1), shift. linkage adjustment and throttle linkage adjust- 
ment. Next, perform a road test to determine if the problem has been 
corrected or if more diagnosis is necessary. If the problem persists. 


_after the preliminary tests and corrections are completed, additional 


diagnosis should be done by a dealer service department or transmis- | 
sion repair shop. Refer to the Troubleshooting section at the front of | 
this manual for information on symptoms of transaxle problems. — 


Preliminary checks 


1 Drive the vehicle to warm the transaxle to normal operating tem- 
perature. - 7 | ‘3 
2 Check’ the fluid level as described in Chapter 1: 


a) if the fluid level is unusually low, add enough fluid to bring the : 
level within the designated area of the ap sien then check for . 
external leaks (see below). 

b) If the fluid level is abnormally high, drain off the excess, then 

__ check the drained fluid.for contamination -by coolant. The pres- 

ence of engine coolant in the automatic transmission fluid indi- . 

_ cates that a failure has occurred in the internal radiator walls that 
separate the coolant from the transmission fluid (see Chapter 3). 

c) If the fluid is foaming, drain it and refill the transaxle, then check : 

- for coolant in the fluid, or a high fluid level. oe | 

3. Check the engine idle speed. Note: /f the engine is matiheton: . 


ing, do not proceed with the preliminary’ checks until it has been 
repaired and runs ROUNENY: : | 3 
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4 Check the throttle valve cable for freedom of movement. Adjust it 
if necessary (see Section 4). Note: The throttle cable may function 
properly when the engine is shut off and cold, but it may malfunction 
once the engine is hot. Check it cold and at normal engine operating 
temperature. 

5S _ Inspect the shift cable (see Section 5). Make sure that it’s properly 
adjusted and that the cable operates smoothly. | 


Fluid leak diagnosis 


6 Most fluid leaks are easy to locate visually. Repair usually con- 
sists of replacing a seal or gasket. If a leak is difficult to find, the follow- 
ing procedure may help. - 

7 _ Identify the fluid. Make sure its transmission fluid and not engine 
oil or brake fluid (automatic transmission fluid is a deep red color). 

8 _ Try to pinpoint the source of the leak. Drive the vehicle several 
miles, then park it over a large sheet of cardboard. After a minute or 
two, you should be able to locate the leak by determining the source of 
the fluid dripping onto the cardboard. 

9 Make a careful visual inspection of the suspected component and 
the area immediately around it. Pay particular attention to gasket mat- 
ing surfaces. A mirror is often helpful for finding leaks in areas that are 
hard to see. 

10 ‘If the leak still cannot be found, clean the suspected area thor- 
oughly with a degreaser or solvent, then dry it. 

11. Drive the vehicle for several miles at normal operating tempera- 
ture and varying speeds. After driving the vehicle, visually inspect the 
suspected component again. 

12 Once the leak has been located, the cause must be determined 
before it can be properly repaired. If a gasket is replaced but the seal- 
ing flange is bent, the new gasket will not stop the leak. The bent 
flange must be straightened. 

13 Before attempting to repair a leak, check to make sure that the 
following conditions are corrected or they may cause another leak. 
Note: Some of the following conditions cannot be fixed without highly 
specialized tools and expertise. Such problems must be referred to a 
transmission shop or a dealer service department. 


Gasket leaks 


14 Check the pan periodically. Make sure the bolts are tight, no bolts 
are missing, the gasket is in good condition and the pan is flat (dents in 
the pan may indicate damage to the valve body inside). 

15 If the pan gasket is leaking, the fluid level or the fluid pressure 
may be too high, the vent may be plugged, the pan bolts may be too 
tight, the pan sealing flange may be warped, the sealing surface of the 
transaxle housing may be damaged, the gasket may be damaged or 
the transaxle casting may be cracked or porous. If sealant instead of 
gasket material has been used to form a seal between the pan and the 
transaxle housing, it may be the wrong sealant. 


Seal leaks 

16 ‘If a transaxle seal is leaking, the fluid level or pressure may be too 
high, the vent may be plugged, the seal bore may be damaged, the 
seal itself may be damaged or improperly installed, the surface of the 
‘ shaft protruding through the seal may be damaged or a loose bearing 
may be causing excessive shaft movement. 

17 Make sure the dipstick tube seal is in good condition and the tube 
is properly seated. Periodically check the area around the speedome- 
ter gear or sensor for leakage. If transmission fluid is evident, check the 
O-ring for damage. 


Case leaks | 

18 If the case itself appears to be leaking, the casting is porous and 
will have to be repaired or replaced. 

19 Make sure the oil cooler hose fittings are tight and in good condi- 
tion. 


Fluid comes out vent pipe or fill tube 


20 _ If this condition occurs, the transaxle is overfilled, there is coolant 
in the fluid, the case is porous, the dipstick is incorrect, the vent is 
plugged or the drain-back holes are plugged. 





3 Oil seal replacement 





Refer to illustrations 3.4 and 3.6 


1 Oil leaks frequently occur due to wear of the driveaxle oil seals 
and/or the speedometer drive gear oil seal and O-rings. Replacement 
of these seals is relatively easy, since the repairs can usually be per- 
formed without removing the transaxle from the vehicle. 

2 The driveaxle oil seals are located on the sides of the transaxle, 
where the inner ends of the driveaxles are splined into the differential 
side gears. If you suspect that a driveaxle oil seal is leaking, raise the 
vehicle and support it*securely on jackstands. If the seal is leaking, 
you'll see lubricant on the side of the transaxle, below the seal. . 

3 Remove the driveaxle (see Chapter 8). 

4 Using a screwdriver or pry. bar, carefully pry the oil seal out of the 
transaxle bore (see illustration). 

S If the oil seal cannot be removed with a screwdriver or pry bar, a 
special oil seal removal tool (available at auto parts stores) will be 
required. 

6 Using a seal installer, a large section of pipe or a large deep 
socket as a drift, install the new oil seal. Drive it into the bore squarely 
and make sure it’s completely seated (see illustration). A fully-seated 
seal should be flush with the surface of the transaxle housing. 

7 Lubricate the lip of the new seal with automatic transmission fluid, 
then install the driveaxle (see Chapter 8). Be careful not to damage the 
lip of the new seal. 





4 Throttle cable - check, adjustment and replacement 
(models through 1996) 





Check 


1 Check the cable and housing for damage. 

2 Actuate the accelerator through its full range of travel and ensure 
it operates smoothly. 

3 Replace the throttle cable assembly if necessary. 


Adjustment 


Refer to illustrations 4.4, 4.7 and 4.10 

4 Remove the square-head plug on the front of the transaxle and 
install a 0 to 100 psi oil pressure gauge in the test port (see illustration). 
5 With the shift lever in the Park (P) position, start the engine and let 
it warm up to normal operating temperature. 

6 Check the idle speed adjustment (see Chapter 4) and ensure that 
it is adjusted correctly. 

7 Loosen the bolts securing the throttle cable to the bracket on the 
front side of the throttle body assembly. Caution: First loosen the bolt 
on the drivers side (left side; closest to the throttle valve) (see illustra- . 





3.4 Carefully pry out the driveaxle oil seal with a seal removal tool 
or a large screwdriver; make sure you don’t damage the seal bore 
or the new seal may leak 
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3.6 Use a seal installer, a large socket or a piece of pipe to install 
the new seal 3 


PS 





4.7 Loosen the cable mounting bolt on the driver’s side first and 
then the bolt on the right side (arrow) 


tion) and then the bolt on the right side. 

8 Check and ensure that the throttle valve lever is in the closed 
throttle position. 

9 Tighten the left cable bolt (see illustration 4.7) securely. 

10 Pull the throttle cable toward the right side of the vehicle (see 
illustration) until the line pressure exceeds the specified pressure 
range listed in this Chapter’s Specifications. 

11. Push the throttle cable toward the left side of the vehicle until the 
line pressure decreases to the adjustment pressure listed in this Chap- 








4.10 Pull the throttle cable toward the right side (arrow direction) 
of the vehicle 
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4.4 Remove the square head plug (arrow) on the front side 
of the transaxle 


ter’s Specifications. Caution: /f the line pressure will not decrease to 
the adjustment. pressure, tighten bolt 2 with the line pressure at the 
closest reading to the adjustment pressure. 

12 Tighten the right cable bolt securely. 

13 Stop the engine and ensure that the throttle cable moves 
smoothly. : 

14 Restart the engine and accelerate it slightly, then let it run at idle 
speed. 

15 Verify that the line pressure is within the specified pressure range 
listed in this Chapter’s Specifications. 

16 If the line pressure is not correct repeat this adjustment procedure. 
17 Turn off the engine, remove the pressure gauge and install the 
square-head plug. 


Replacement 


Refer to illustrations 4.20, 4.24, 4.26, 4.27, 4.28, 4.29 and 4.33 


18 Disconnect the negative cable from the battery. 

19 Loosen and remove the bolts securing the throttle cable to the 
bracket on the front side of the throttle body assembly. Caution: First 
loosen the bolt on the drivers side (left side; closest to the throttle 
valve) (see illustration 4.7) and then the bolt on the right side. 

20 Remove the throttle cable from the bracket and from the throttle 
lever on the throttle body (see illustration). 

21 Loosen the left front wheel lug nuts no more than 1/4 turn, then 
raise the vehicle and support it securely on jackstands. Remove the 
wheel and the splash shield. 

22 Drain the transaxle lubricant into a suitable container (see Chap- 
ter 1). ; 





4.20 Remove the cable from the throttle lever 








4.24 Remove the engine mount nuts and the nuts and bolts 
securing the engine support subframe (arrows) 





4.27 Loosen then remove the control valve body mounting bolts 
(there are nine of them - arrows point to three) 


23 Support the engine. This can be done from above by using an 
engine hoist, or by placing a jack (with a wood block as an insulator) 
under the engine oil pan. 

24 Remove the engine support subframe (see illustration) and on 
1995 and later models with the 1.8 Liter DOHC engine remove the 
transverse subframe. : 
25 Remove the transaxle oil pan and gasket (see Chapter 1). 

26 Disconnect the solenoid connectors (see illustration). 





4.29 Remove the cable-to-transaxle 
mounting bolts (arrows) 





4.33 Install the short bolts (small arrows) 
and the long bolts (large arrows) in the 
indicated locations 


Chapter 7 PartB Automatic transaxle 





4.26 Disconnect the 4 solenoid connectors (arrows) 





4.28 Remove the cable from the throttle cam in the transaxle 


27 Remove the control valve body mounting bolts (see illustration) 
and lower the valve body from the transaxle. 

28 Remove the throttle cable from the throttle cam in the transaxle 
(see illustration). 

29 Remove the mounting bolts and throttle cable from the transaxle 
(see illustration). 3 

30 Install a new throttle cable to the throttle cam in the transaxle: 

31 Connect the throttle cable to the throttle lever on the throttle 
body. 





5.2a Remove the retaining clip and the 
shift cable (arrow) from the shift lever on 
the transaxle 
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5.2b Remove the bracket clip tarrow) and lift the shift cable off 
the bracket 





5.5 Remove the retaining nut (arrow) and pull the cable end from 
the lever 


32 Attach the throttle cable to the season using new bolts and 
tighten the bolts securely. 

33 Install the control valve body dahhening the bolts to the torque 
listed in this Chapter’s Specifications. Caution: There are 2 bolt 
lengths; installing the long bolts in the wrong position could cause 
severe damage (see illustration). 

34 Reconnect the solenoid connectors. 

35 Install the transaxle oil pan (see Chapter 1). 

36 Install the engine support subframe. Tighten the bolts to the 
torque listed in this Chapter’s Specifications. 

37. Remove the engine support jack or hoist. 

38 Connect the battery cables. Warning: When connecting the bat- 
tery cables always attach the positive cable first. 

39 Fill the transaxle with the proper type and amount of fluid (see 
Chapter 1). 

40 Adjust the throttle cable. 





5.7 Remove the nuts and position the airbag control unit off to 
the side (radio and climate control head removed for clarity) 


5.4 Remove the 4 screws holding the shift indicator panel in 
place and lift the panel up 





5.6 Remove the shift cable bolts and move the cable clear of the 
shifter mechanism 





5 Shift cable - removal, installation and adjustment 





Warning: Some models covered by this manual are equipped with 
Supplemental Restraint systems (SRS), more commonly known as 
airbags. Always disable the airbag system before working in the vicinity 
of any airbag system component to avoid the possibility of accidental 
deployment of the airbag, which could cause personal injury (see 
Chapter 12). Do not use a memory saving device to preserve the 
PCM’s memory when working on or near airbag system components. 


Removal and installation 


Refer to illustrations 5.2a, 5.2b, 5.4, 5.5, 5.6, 5.7 and 5. 8 

1 Remove the battery and battery tray (see Chapter 5) and air 
cleaner assembly (see Chapter 4) to access the top of the transaxle 
where the shift cable is attached. 

2 Disconnect the shift cable end from the transaxle (see illustrations). 
3. Remove the consoles and control box side covers (see Chap- 
ter 11). 

4 Remove the indicator panel screws and lift up the indicator panel 
(see illustration). 

5 — Unscrew the nut securing the shift cable to the shift lever (see illus- 
tration) and pull the cable end from the lever. Note: With the consoles 
removed you will see two cables coming into the front of the shift mech- 


” anism. The shift cable is on the left and the shift-lock cable is on the right. 


6 Unscrew the bolts securing the cable to the vehicle (see illustra- 
tion). 

7 _Unbolt the airbag control unit (if equipped) from the floor pan, but 
don't disconnect the electrical connector (see illustration). Also 
unbolt the Powertrain Control Module (PCM) and position it off to the 
side (see Chapter 6). 

8 Follow the cable up to the firewall and remove the two nuts that 
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5.8 Remove these two nuts and detach 
the grommet plate from the firewall 


retain the grommet plate (see illustration). Lift the cable clear of the 
shift lever assembly and pull the cable into the interior of the vehicle. 

9 Installation is the reverse of removal. When you’re done, adjust 
the shift cable. 


Adjustment 


10 Move the shift lever to the Park (P) position. 

11 . Loosen the two cable mounting bolts in front of the shift assembly 
(see illustration 5.6). 

12 While holding the shift lever forward against the stop tighten the 
shift cable mounting bolts securely. 

13 Check the operation of the transaxle in each shift lever dosition 
(try to start the engine in each gear - the starter should operate in the 
Park and Neutral positions only). 

14 On 1997 and later models, put the shift lever in Park. 

15 Loosen the nut securing the shift cable to the shift arm on the 
transaxle. . 

16 Push the shift cable back toward the cable housing (away from 
the shift arm) until it stops, then tighten the nut. 





6 Shift lever - removal and installation 





Removal and installation 


Refer to illustrations 6.7, 6.8, 6.9a and 6.9b. 

1 Disconnect the negative cable from the battery. 

2 Remove the consoles and control box side covers (see Chap- 
ter 11). 

3 Remove the indicator panel screws and lift up the indicator panel 
(see illustration 5.4). 





6.9a Psnove the 2 oieiinn nuts at the back » fe 


6.7 Loosen the nut on the front of the 
shift-lock cable bracket (arrow) to remove 
the cable from the shift assembly 


6.8 Unplug the shift assembly 
electrical connector 


4 Unscrew the nut securing the shift cable to the shift lever (see 
illustration 5.5) and pull the cable end from the lever. Note: With the 
consoles removed you will see two cables coming into the front of the 
shift mechanism. The shift cable is on the left and the shift-lock cable is 
on the right. ; 
5 Unscrew the bolts securing the shift cable to the vehicle (see 
illustration 5.6). 

6 Lay the cable clear of the shift assembly. 

7 Loosen the nut on the front, cable side of the shift-lock cable and 
move the cable clear of the shift assembly (see illustration). Caution: 
Be careful not to turn/loosen the nut on the back, shift assembly side of 
the bracket. 

8 Disconnect the electrical connectors (see illustration). 

9 Remove the 4 nuts that secure the shift assembly to the vehicle 
(see illustrations). 

10 Lift the shift assembly clear of the mounting studs to remove it 
from the vehicle. 

11 Installation is the reverse of removal. 

12 Adjust the shift cable (see Section 5). 





7 Neutral start switch - check, adjustment and 
replacement 





Adjustment 


Refer to illustrations 7.4a and 7.4b 

1 lf the engine will start with the shift lever in any position other than 
Park or Neutral, adjust the neutral start switch. 

2 Apply the park brake and block the rear wheels. Raise the front of 





6.9b ... then remove the 2 nuts at t the front of the shift Yaverndily 
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* 7.4a Touch the ohmmeter 

Hae leads to connector 
terminals A and B; there 
should be continuity when 
the selector is in the Park 
yim we. and Neutral positions 


D B 








the vehicle and place it securely on jackstands. Shift the transaxle into 
Neutral. 

3 Unplug the electrical connector from the switch and loosen the 
switch retaining bolts. 

4 Touch the ohmmeter leads to the switch terminals inside the elec- 
trical connector and rotate the switch until there is continuity between 
the terminals, indicating that it’s now in the Neutral position (see illus- 
trations). Tighten the bolts securely. 


Replacement 


Disconnect the negative cable from the battery. 

Shift the transaxle into Neutral. 

Remove the nut and lift off the shift lever. 

Unplug the electrical connector. 

Remove the retaining bolts and lift the switch off the shift shaft. 
10. To install, line up the flats on the shift shaft with the flats in the 
switch and push the switch onto the shaft. 

11 Position the switch on the transaxle and loosely tighten the bolts. 
12 Install the shift lever and follow the adjustment procedure above. 
13 Connect the negative battery cable and verify the engine will not 
start with the shift lever in any position other than Park or Neutral. 


COON DMN 





8  Shift-lock system - description, check and component 
replacement . 





Description 
Refer to illustrations 8.1a and 8.1b 


1‘ The shift lock system (see illustrations) prevents the shift lever 
from being shifted out of the Park (P) position unless the ignition switch 
is ON and the brake pedal is applied. 


Shift-lock 
2 _ Turn the ignition switch ON (engine OFF). 





SHIFT-LOCK ACTUATOR 


8.1a Shift-lock system components 








7.4b With the transaxle in Neutral, check continuity with an 

ohmmeter as shown: loosen the switch retaining bolts, touch the 

leads of the ohmmeter to the switch terminals inside the electrical 

connector and rotate the switch until the meter indicates 
continuity, then tighten the bolts 


3 Without the brake pedal depressed, verify that the shift lever can- 
not be shifted from. Park (P) position. 

4 Depress the brake pedal and verify that the selector lever can be 
shifted from the P position. ' 

5 - If the shift-lock does not function correctly, check the P position 
switch continuity and/or shift-lock actuator terminal voltage and conti- 


nuity. 





W/R {F) 
JB-05 © 


STOP 
20A 


JB-05 @ 














STOPLIGHTS 
(SECTION F-2) 





PROTEGE 






8.1b Shift-lock system electrical schematic 
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8.9 Locate the emergency override button 
(1990 through 1994 models) - slide back 
the override button to verify that the shift 
selector lever can be shifted from the 
P position 


8.10 On 1995 and later models, 
remove the cover on the shift 
indicator panel and, using a 
screwdriver, push down on the 
emergency override button to 
actuate it 





8.19 Disconnect the P-position switch 
connector (arrow), then check for 
continuity in Park 





Emergency override button 

Refer to illustrations 8.9 and 8.10 

6 Turn the ignition switch OFF. 

7 _ Verify that the selector lever is in P position. 

8 Without the brake pedal depressed, verify that the selector lever 
cannot be shifted from P position. 

9 On 1990 through 1994 models, slide back the emergency over- 
ride button located on the shift indicator panel (see illustration). 
10 On 1995 and later models, remove the cover on the shift indicator 
panel. Insert a screwdriver into the hole and push the emergency over- 
ride button down (see illustration). 

11. Verify that the selector lever can be shifted from P pen: If not, 
replace the emergency override button. 


Key interlock 


12 Turn the ignition switch ON (engine OFF). 

13 With the brake pedal depressed, shift the selector lever to R posi- 
tion. 

14 Verify that the ignition key cannot be turned to the LOCK position. 
15 If ignition switch can be turned to the LOCK position, the ignition 
switch may need to be replaced. 


Park (P) position switch 


Refer to illustration 8.19 

16 Disconnect the negative cable from the battery. Caution: /f the 
stereo in your vehicle is equipped with an anti-theft system, make sure 
you have the correct activation code before disconnecting the battery. 
17 Remove the front and rear console (see Chapter 11). 

18 Remove the indicator panel screws and lift up the indicator panel 
(see illustration 5.4). 

19 Disconnect the P-range switch connector (see illustration). 

20 Using an ohmmeter check the switch for continuity between the 
connector terminals with the shift lever in the Park (P) position and the 
shift lever release button in the released/locked position. 

21 Repeat the continuity test with the shift lever release button 
depressed; depressing the release button should open the switch, 
breaking continuity. 3 

22 ~=If the switch fails any of these tests, replace it. 

23 Reconnect the P-range switch connector. 

24 Install the indicator panel. 

25 Install the front and rear console. 

26 Connect the negative battery cable. 


Shift-lock actuator 


Refer to illustrations 8.29a and 8.29b 

27 Remove the front and rear console (see Chapter 11). 

28 Shift the shift lever to the Park (P) position. 

29 Turn the ignition switch ON (engine OFF), and using a Volt-Ohm- 
meter, check the terminal voltages and continuity (see illustrations). 
Caution: When checking continuity between terminal B (harness side) 


and ground, disconnect connector B. On 1997 and later models, put 


the negative probe on terminal F of connector B. 
30 ‘If the actuator fails any of these tests, replace it. 
31 Turn the ignition switch OFF and install the front and rear console. 





9 Transaxle mount - check and replacement 





Refer to illustration 9.1 

1 Insert a large screwdriver or prybar between the transaxle mount 
and its bracket and pry the two apart (see illustrations). | 

2 The transaxle mount should not move scraurrembled If it does, 
replace the mount. 

3  Toreplace a mount, support the transaxle with a jack, remove the 
nuts and bolts and remove the mount. It may be necessary to raise the 
transaxle slightly to provide enough clearance to remove the mount. 

4 Installation is the reverse of removal. 





10 Automatic transaxle - removal and installation 


Removal 


Refer to illustrations 10.10, 10.11, 10.12, 10.17, 10.19, 10.21, 10.23 
and 10.24 

1 Disconnect the cables from the battery. Warning: When removing 
the battery cables always detach the negative cable first and hook it up 
last. 

2 Remove the battery and battery tray. 

3 Remove the intake air bso and air cleaner assembly (see Chap- 
ter 4). 

4 Set the parking brake. 

5 — Loosen the front wheel lug nuts no more than 1/4 turn, then raise the 
vehicle and support it securely on jackstands. Remove the wheels and 


_ the splash shield(s). Note: A// models have a splash shield on the left side 
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8.29a Shift-lock terminal guide and voltage/continuity table - models through 1996 
















of the engine compartment, inside the wheel well; 1995 and later models PORES Gonneront 


also have a shield on the right side which must be removed. _ 

6 Remove the starter (see Chapter 5). 
7 Drain the transaxle lubricant into a suitable container (see Chap- 

ter 1). 





B+ 
8 Separate the driveaxle(s) from the transaxle and remove the inter- ee switch 


mediate shaft if so equipped (see Chapter 8). Support the end of the 
driveaxle with a wire or rope. Note: /t is not absolutely necessary to 
completely remove the driveaxles; you can detach the inner CV joints 
and suspend them out of the way. However, you’ll have more room to 
work if you remove the driveaxles. And this is a good time to inspect 
the CV joint boots for tears and deterioration and, if necessary, repack 
them with new CV joint grease (see Chapter 8). 

9 ~ Remove the stabilizer bar (see Chapter 10). 

10 Disconnect the speedometer cable (see illustration) (on 1995 
and later models disconnect the speed sensor electrical connector and 
the range switch connector) and shift selector cables (see Section 5). 








Baty votage, BtoB 


8.29b Shift-lock terminal guide and voltage/continuity table - 
1997 and later models ; 





9.1 To check any of the three transaxle mounts, insert a large 
screwdriver or prybar between the mount and its bracket as 
shown, and try to lever the mount from side to side or up and 
down - there should be a little movement, but it should be firm; if 
the mount moves too easily or looks cracked and torn, replace it 





See 


10.10 Disconnect the speedometer cable (arrow) on early models, 
disconnect the electrical connector from the Vehicle Speed 
Sensor on 1995 and later models 


7B-10 


10.11 Unplug the neutral start switch connector (left arrow) and 
the solenoid valve connector (right arrow) on top of the transaxle 


11. Unplug the neutral start switch and the solenoid valve at the con- 
nectors on top of the transaxle (see illustration). 

12  Clearly\mark the throttle cable casing at the bracket on the throt- 
tle body (see illustration) so that it can be reinstalled in the same posi- 
tion and remove the throttle cable. Note: /t is very important that the 
casing be reinstalled in the same position on the bracket; otherwise, 

the transmission will not shift correctly. 

13 Detach any cable or wire harness clamps from the engine and/or 
transaxle and set the cables and harnesses aside. 

14 Support the engine. This can be done from above by using an 
engine hoist, or by placing a jack (with a wood block as an insulator) 
under the engine oil pan. The engine must be supported at all times 
while the transaxle is out of the vehicle. 

15 Remove the engine support subframe (see illustration 4.24) and 
on 1995 and later models remove the transverse subframe. 

16 Remove the front exhaust pipe assembly (see Chapter 4). 

Is with a separate engine/transaxle stiffener, remove the 
mounting bolts at the transaxle and engine and remove the stiffener. 
On models where the stiffener is part of the cast-aluminum oil pan, 

remove the bolts securing _ rear of the oil pan to the transaxle (see 
illustration). 
18 Remove the No. 1 saa mount located at the rear side of the 
transaxle, toward the firewall. 

19 Remove the No. 2 engine mount located on the front side of the 
transaxle (see illustration). 

20 Remove’ the No. 4 engine mount located above the —— near 
the battery/battery tray area. 
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10.12 Clearly mark the throttle cable casing at the mounting 
bracket (arrow) so it can be reinstalled in its original position 


21 Disconnect the transaxle oil cooler inlet and outlet hoses {see 
illustration). 

22 Support the transaxle with a jack (preferably a special jack made 
for this purpose). If you’re using a floor jack, be sure to place a wood 
block between the lifting pad and the transaxle to protect the cast alu- 
minum housing. Safety chains will help steady the transaxle on the 
jack. 

23 Remove the torque converter inspection cover. Mark the relation- 
ship of the torque converter to the driveplate so they can be installed in 
the same position (see illustration). Remove the six torque converter 
mounting bolts. Turn the crankshaft for access to each one in turn. 

24 Remove the 4 engine-to-transaxle bolts (see illustration). 

25 Make a final check that all wires and hoses have been discon- 
nected from the transaxle. 

26 Lower the left (driver’s) end of sien < engine, then roll the transaxle 
and jack toward the side of the vehicle. Once the input shaft is clear of 
the splines in the torque converter, lower the transaxle and remove it 
from under the vehicle. Try to keep the transaxle as level as possible. 
27 Move the transaxle to the side to disengage it from the engine 
block dowel pins and make sure the torque converter is detached from 
the driveplate. Secure the torque converter to the transaxle so that it 
will not fall out during removal. Lower the transaxle from the vehicle. 


Installation 


28 Make sure that the torque converter is securely engaged in the 
transaxle prior to installation. 
29 With the transaxle secured to the jack as on removal, raise it into 





10.17 Remove the engine oil pan-to-transaxle bolts (arrows) 


10.19 Remove the bolts securing the No. 2 engine mount 
to the transaxle 
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RADIATOR 


10.23 Mark the relationship of the torque converter to the 
driveplate (arrow) to ensure proper dynamic balance when it’s 
reattached, then remove all six torque converter bolts (bolt 
showing in access window) by rotating the crankshaft to bring 
each bolt to the bottom, where you can get at it 


position and then carefully move it forward. Be sure to keep it level so 
the torque converter does not slide forward. 

30 Move the transaxle carefully into place until the dowel pins are 
engaged and the torque converter is engaged. 

31 Rotate the torque converter to align the bolt holes with the holes 
in the driveplate. The match marks on the torque converter and drive- 
plate, made during Step 23, must align. 

32 Install the 4 bolts securing the transaxle to the engine. Tighten the 
bolts to the torque listed in this Chapter’s Specifications. 

33 Install the torque converter-to-driveplate bolts. Tighten them to 


the torque listed in this Chapter’s Specifications. Install the torque con- 


verter inspection cover. 

34 Install the 5 engine oil pan-to-transaxle bone: Tighten them to the 
torque listed in this Chapter’s Specifications. 

35 Remove the transaxle support jack. 

36 Reconnect the transaxle oil cooler inlet and outlet hoses. 
Caution: The hose ends and tubing they mate with have alignment 
marks. Be sure to align these marks when sliding the hoses on and that 
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10.24 Remove the remaining transaxle nut and bolts 

so hlieaatcetacmapioca ete faassen eee een gs eet eli eerie Steal it NC 
the hoses are fully seated before installing the clamp. Ensure that the hose 
clamps are positioned so that they do not interfere with any other parts. 
37 Install the engine mounts and tighten the bolts securely. 

38 Install the front exhaust pipe assembly (see Chapter 4). 

39 Install the engine support subframe and the transverse subframe 
if so equipped. Tighten the bolts to the torque listed in this Chapter’s 
Specifications. 

40 Remove the engine support jack or hoist. 

41 Attach any cable or wire harness clamps previously removed from 
the engine and/or transaxle. 

42 Reinstall the throttle cable aligning the mark made during step 12 
with the bracket to ensure the cable is installed in the original position. 
43 Install and adjust the neutral start switch and the solenoid valve 
electrical connectors (see Section 7). 

44 Connect and adjust the shift cable (see Section 5) and the 
speedometer cable. 


45 Install the stabilizer bar (see Chapter 10). 
46 Install and/or connect the driveaxle(s) to the transaxle and the 


_ intermediate shaft is so equipped (see Chapter 8). 


47 Install the starter (see Chapter 5). 
48 Install the wheels. Lower the vehicle and tighten the lug nuts to 


7B-12 7 


aah a Part B a a trangaxle 















TRANSAXLE POSITION CONTINUITY BETWEEN. 
Co 


| AandD 






Aand H, F and | 


12.4 Terminal identification and coritinulty suieha for Transaxle ; 


mange Switch - 1997 and later models — 





the torque listed in Chapter 1 Scsciti¢ations. 


49 Fill the transaxle with the proper PS and anvaurit of fluid (see 


Chapter 1). 
50 Install the intake air hose and resonance chamber. | 
51 Install the battery and battery tray. | 


52 Connect the battery cables. Warning: When connecting ' the bat- — 


tery cables always attach the positive cable first. 
53 Road test the vehicle to check for proper transaxle operation and 
check for pales. 





11 Overdrive contral switch - check and replacement | 
(1997 and later models) 





Check | 

1. These models are equipped with a button on the shift lever that 
can disengage the overdrive function when desired, for climbing or 
‘descending hills or when pulling heavy loads. Normally, the transaxle 
will shift into overdrive automatically to conserve fuel and lessen vehi- 


cle noise in normal driving. When the overdrive control switch is’ 


selected, an O/D Off light will illuminate in the upper left corner of the 
instrument panel. Depressing the overdrive control switch again will 
allow: overdrive to be selected automatically for normal driving. If the 
O/D Off light flashes, there may be a problem in the transaxle. 

2 Tocheck the overdrive control switch, remove the floor shift con- 
_ sole (see Chapter 11). 

3 .. Disconnect the fsverdirnve! chins switch connector, and with the 
ignition key On, check for battery voltage at one of the two terminals 


(on the harness side) when the overdrive contro! switch is not selected. 


There should be battery voltage. sss 
4 At the overdrive control switch itself, check. both terminals with an 
ohmmeter. There should be continuity only when the overdrive control 


switch is selected. , 

5 If the system failed the test in Step 3,. eset the harness for a 
short or ground. If the switch failed the test in Step 4, replace the 
switch. 

6. If the problem is not corrected, take the vehicle to the Beerenlp 


ce _ for further transaxle cinaCES 


Replacement b, 
7. Disconnect the negative battery cable. 


8 Disconnect the electrical connectors at the tranemission contro! 


switch. The switch is part of the shift lever, and ihe shift knob must be 
replaced in order to replace the switch. 

9 Remove the two screws securing the shift knob to the lever, then 
pull up the knob while feeding the transmission control switch wire up 
through the hollow lever. ie 

10 Installation is the reverse of the. removal procedure. When 


installing the new knob, feed the switch wire down through the hollow. 


lever and connect it to the harness connector below. 





7 12 Transaxle Range Switch - check and replacement 





Check | 


Refer to illustration 12.4 . 


“41 The transaxle range ‘switch, which i is located at the manual lever 
. on the transaxle, is an information sensor for the PCM. It also interacts 


with the circuitry that prevents the engine from being started in any 
gear other than Park or Neutral, and turns on n the backup lights. when 
Reverse gear is selected. : 

2 If the engine starts in any Bositic. otter than’ Park or Neutral, ‘the 
transaxle Range switch may need adjustment or replacement. To 


_ check or adjust the switch, access: the Transaxle age = Switch as 


described below under Replacement. - a 

3 Disconnect the negative battery cable. PSone : 
4: Disconnect the electrical connector at: the Transaxle ‘Range 
Switch, and test the terminals. on the switch with an. ohmmeter {oge 


| illustration). If it fails the tests, oe the switch. 


Replacement | | 3 ilu ee 
-§ Remove the battery, battery tray and the air ‘cleaner. box. 


6. Disconnect the electrical connector at the Transaxle ange 


switch. 


1.2 Disconnect the. shift cable at the traneaxle eee Section a . 
8 Remove the nut on the manual shift. arm: at the transaxle, and pry 
off the shift arm. 4 : 

9 Remove the bolts ait flew: Tranesnte: Range Switch. 

10 The replacement procedure is the reverse of the: fernoval proce- 
dure. Adjustment of the switch may necessary to assure proper opera-. 
tion. Tighten the switch mounting bolts only hand-tight, then connect 
an ohmmeter to the A and H terminals of the switch (see illustration 


12.4). Adjust the position of the switch on the transaxle until: continuity 


between the test terminals is SEUIeNee) then sch the: aim 


* bolts. 
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Specifications. 

Clutch | | | 
FlUId type ....seeeeeeeeeeseeeteneeensenes SuseudsSiaSoustesenis iaeiedea cookies Siutansaieaevansibis See Chapter 1 
Pedal freeplay gue saad ieuewvedeawuest See seteeeseetannantaeneensoesaeens caret ee ateeaees See Chapter 1 
Driveaxles PS aie g © | | | 


Driveaxle standard length (1g 990 0 through 1994 4 models) 


same” -6L SOHC Engine — ‘J | 3 sO 
| Left ives cs cipal di tian Socks . 25.11 inches 
“Right driveaxle v.c.cuccceesseeeneeeinneneiies 36,19 inches 
| “4.8L SOHC Engine | OO ee ee rv ‘ 
Left driveaxle.......... sevhveettsseednsnennnneuae ae pavanscuee isin aeteaveatess Seotal - 25.20 inches — 
> Right driveaxte ......... cece Cadledcactesiirtataabale Beigsvansiuleseltuds ican 36.17 inches 
ie 8L DOHC Engine with manual transaxle os = : ae ee ee 
‘Left GriVEAXIE resreseen eee rete a acer enaie biiansvaiestntscodeetes 24.46 inches — 
- Right driveaxle .. Se hs thtantaneeeene ee Mertesttaneneeee. | 24.83 inches 
~ 4.8L DOHC Engine with automatic transaxle | oe ) : 
Left CTIVEAKIC....--sssecssseccnressnesseneersstcenesttenees eoedusanss Scale esdeaiadinese vis 25.08 inches 
RII CV OAING sass ecessics ccs aneieasaitinacunverunceenspeaushseeideyeeveeents rere 24.83 inches 
Driveaxle Standard length (1995 through 1997 cer 7 "ss Se | 


1.5L DOHC Engine with manual transaxle : | | | : 
S. LOPECYIVOAXIG:...ccsccssivestecieecscescesndsnncsscuersesensstbesensnesseteesnensensorrensaens . 25.73 to 26.12 inches 


Right driveaxte......... stassdieatesusl ati dssctvesWeadescaspeaee Wiletissweaie 23,44 to 23.84 inches 
. SLO DOHC Engine with automatic transaxle - _—* & rer 

Left driveaxle....s. eect Seer Per eeunrrn tey ere seneasetdeyCaesanseeinine _ 25.57 to 25.96 inches 

- Right driveaxle .........c0.. icinlaaadenaees Ouida tah caa veawanetaauvaluoertes . 23.44 to 23.84 inches 
oF .8L. DOHC Engine with manual transaxte : ee WR ae oe Se 

- Left driveaxle:........ tsatenbndieeneeneeacinngneitiaceitnten ses enue » . 24.94 to 25.33 inches | 

Right GAVGAXIG si terctis veitietevietcrkanrtiaseecatanavens haneaueaeel eledstuaiesames: 25. 22 to 25.61 inches 
4 8L DOHC Engine with automatic transaxle & * Wave | 

Left AriVGAXIC..:..0..fcsieedssteseecderseesceeesseencnnees pavcas aude cvruacaneusiuans ae 25. 48 to 25. 88 inches 


Right driveaxle . ae Sueahect Ee nn Se oe ihacivisty. « O22 to 25.61 inches 





Driveaxles (continued) — 
Driveaxle standard ge a 998 and later models) » 
1998 3 | 
1.5L DOHC — 


1999 _ 
1.6L DOHC 


2000 a 
1.6L DOHC 


Torque specifications 


_ Clutch master cylinder mounting NUES .esesssesiocsssssssssseseee ie eanas tae 
_ Clutch pressure plate-to-flywheel bolts......... Sree Ree nee anette een 
Clutch reléase cylinder mounting bolts ....... died lista ciadinds pelsbcans wnevaauselaGeeg cs 
Driveaxle/hub IOCKTUt ssesestesoessecenetesetnetn Pie Renan ae: Tre CST: 


1 General information | 
The information in this Chapter deals with the components from 
_ the rear of the engine to the front wheels, except for the transaxle, 
which is dealt with in Chapters 7A and 7B. For the purposes of this 
Chapter, these components are grouped into two categories: clutch 
and driveaxles. Separate Sections within this Chapter offer general 
descriptions and checking procedures for both groups. ° 


Since nearly all the. procedures covered in this Chapter involve 


working under the vehicle, make sure it’s securely Supported on sturdy 


_. Jackstands or a hoist where the vehicle can be easily raised and low- 


ered. 


2 Clutch - description and check : 


Refer to illustration 2.1 
1. All vehicles with a ‘manual transaxle use a single dry plate, 


diaphragm spring type clutch (see illustration). The clutch disc has a 


splined hub which allows it to slide along the splines of the transaxle 
input shaft. The clutch and pressure plate are held in contact by spring 
pressure exerted by the diaphragm in the pressure plate. 


2 . The clutch release system is operated by hydraulic pressure. The | 
hydraulic release system consists of the clutch pedal, a master cylin- ~ 


der, a fluid reservoir, the hydraulic line, a slave cylinder which actuates 
the clutch release lever and the clutch ieiGaee (or throw-out) bearing. 
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25.6 to 25.9 inches _ 
7 36.6 to 36.9 inches 
- 23.5 to 23.8 inches 


25.6 to 25.9 inches 
25.3 to 25.5 inches 


25.3 to 25.7 inches 
_ 23.9 to 24.4 inches 


25.5 ib 25. 9:inches. - 


23. 8 to 24. 2 inches 


| ae to 25.1 inches 
23.9 to 24.4 inches 


25.3 to 25.7 inches 
23.9 to 24.3 inches. 


25.5 to 25.9 inches. 


23.8 to 24.2 inches. _— 


24.7 to 25.1 inches 


24.0 to 24.4 inches —- 


Ft-Ibs 

14 to 18 

14 to 19 

(tote “ee a : | an 
174 to-235 | 
321045 

See Chapter1 


3 When pressure is applied to the clutch pedal to release the clutch, 
hydraulic pressure-is exerted against the outer end of the clutch 
release lever. As the lever pivots, the shaft fingers push. against the 
release bearing. The bearing pushes against the fingers of the 
diaphragm spring of the pressure plate pesemoly,, which in turn 
releases the clutch plate. 

4 —_ Terminology can be a problem regarding the clutch camponents 
because common names have in some cases changed from that used 
by the manufacturer. For example, the driven plate is also called the 
clutch plate or disc, the pressure plate assembly i is sometimes referred . 
to as the clutch cover, the clutch release bearing is sometimes called a 
throw-out bearing, and: the release. cylinder is sometimes cailed the . 
operating or slave cylinder. 


5 Other than replacing components that have Bbvious Ganisae: , 


some preliminary checks should be performed. to. diagriose a clutch 


system failure. 


a) The first check should be of the fluid level j in, the clutch/brake 

reservoir (see Chapter 1). If the fluid level is low, add fluid as nec- 

essary and inspect the hydraulic clutch system for leaks. If the 

_ reservoir has run dry, bleed the cl (see eoenen 8): and retest 

_.. the clutch operation. , 

b) To check “clutch spin down time,” run the engine at normal idle 

speed with the transaxle in Neutral (clutch pedal up - engaged). 

_ Disengage the clutch (pedal down), wait several seconds and shift — 

_ the transaxle into Reverse. No grinding noise should be heard. A 

' grinding noise would most likely indicate a ata in the pres- 
sure pie or the clutch disc. — | 
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2.1 Typical clutch components 


1 Clutch release cylinder 6 Clutch cover 
2 ~Transaxle / Clutch disk 
3 Boot 8 Pilot bearing 
4 Release bearing 9 Flywheel 

5 Clutch release fork 





c) To check for complete clutch release, run the engine (with the 
parking brake applied to prevent movement) and hold the clutch 
pedal approximately 1/2-inch from the floor. Shift the transaxle 
between ist gear and Reverse several times. If the shift is not 
smooth, component failure is indicated. Check the release cylin- 
der pushrod travel. With the clutch pedal depressed completely 
the release cylinder pushrod should extend substantially. If it 
doesn’t, check the fluid level in the reservoir. 

. d) Visually inspect the clutch pedal bushing at the top of the clutch 
pedal to make sure there is no sticking or excessive wear. 

e) Under the vehicle, check that the clutch release lever is solidly 
mounted on the ball stud. 





3. Clutch components - removal, inspection and 
installation 





Warning: Dust produced by clutch wear and deposited on clutch com- 


ponents may contain asbestos, which is hazardous to your health. DO . 


NOT blow it out with compressed air and DO NOT inhale it. DO NOT 
use gasoline or petroleum based solvents to remove the dust. Brake 
system cleaner should be used to flush the dust into a drain pan. After 
the clutch components are wiped clean with a rag, dispose of the con- 
taminated rags and cleaner in a labeled, covered container. 


Removal 


Refer to illustration 3.6 

1 Access to the clutch components is normally accomplished by 
removing the transaxle, leaving the engine in the vehicle. If, of course, 
the engine is being removed for major overhaul, then the opportunity 
should always be taken to check the clutch for wear and replace worn 
components as necessary. However, the relatively low cost of the 
clutch components compared to the time and labor involved in gaining 
access to them warrants their replacement any time the engine or 
transaxle is removed, unless they are new or in near-perfect condition. 
The following procedures assume that the engine will stay in place. 

2 Remove the release cylinder (see Section 7). Hang it out of the way 
with a piece of wire - it isn’t necessary to disconnect the pipe or hose. 


3 Remove the transaxle from the vehicle (see Chapter 7, Part A). 
Support the engine while the transaxle is out. Preferably, an engine 
hoist should be used to support it from above. However, if a jack is 
used underneath the engine, make sure a piece of wood is used 
between the jack and oil pan to spread the load. Caution: The pick-up 
for the oil pump is very close to the bottom of the oil pan. If the pan is 
bent or distorted in any way, engine oil starvation could occur. 

4 The release fork and release bearing can remain attached to the 
transaxle for the time being. | : 

S To support the clutch disc during removal, install a clutch align- 
ment tool through the clutch disc hub. 

6 Carefully inspect the flywheel and pressure plate for indexing 
marks. The marks are usually an X, an O or a white letter. If they cannot 
be found, scribe marks yourself so the pressure plate and the flywheel 
will be in the same alignment during installation (see illustration). 

7 Slowly loosen the pressure plate-to-flywheel bolts. Work in a diag- 
onal pattern and loosen each bolt a little at a time until all spring pres- 





3.6 Mark the relationship of the pressure plate to the flywheel (in 
case you’re going to reuse the same pressure plate) 
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3.10 Examine the clutch disc for evidence of excessive wear, 
such as smeared friction material, chewed-up rivets, worn hub 
splines and distorted damper cushions or springs 





EXCESSIVE 
WEAR 








BROKEN OR BENT FINGERS 


3.12b Replace the pressure plate if any of these conditions 
are noted 





sure is relieved. Then hold the pressure plate securely and completely 
remove the bolts, followed by the pressure plate and clutch disc. 


Inspection 
Refer to illustrations 3.10, 3.12a and 3.12b 


8 Ordinarily, when a problem occurs in the clutch, it can be 
attributed to wear of the clutch driven plate assembly (clutch disc). 
However, all components should be inspected at this time. 

9 Inspect the flywheel for cracks, heat checking, score marks and 
other damage. If the imperfections are slight, a machine shop can 
resurface it to make it flat and smooth. Refer to Chapter 7A or 7B for 
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3.12a Examine the pressure plate friction surface for score 
marks, cracks and evidence of overheating (blue spots) 





3.14 Center the clutch disc in the pressure plate with a clutch 
alignment tool 


the flywheel removal procedure. 

10 Inspect the lining on the clutch disc. There should be at 
least 1/16-inch of lining above the rivet heads. Check for loose rivets, 
distortion, cracks, broken springs and other obvious damage (see 
illustration). As mentioned above, ordinarily the clutch disc is replaced 
as a matter of course, so if in doubt about the condition, replace it with 
a new one. : 
11 The release bearing should be replaced along with the clutch dis 
(see Section 4). 

12 Check the machined surface and the diaphragm spring fingers of 
the pressure plate (see illustrations). If the surface is grooved or oth- 
erwise damaged, replace the pressure plate assembly. Also check for 
obvious damage, distortion, cracking, etc. Light glazing can be 
removed with emery cloth or sandpaper. If a new pressure plate is indi- 
cated, new or factory rebuilt units are available. 


Installation 


Refer to illustration 3.14 

13 Before installation, carefully wipe the flywheel and pressure plate 
machined surfaces clean. It’s important that no oil or grease is on 
these surfaces or the lining of the clutch disc. Handle these parts only 
with clean hands. : 

14 Position the clutch disc and pressure plate with the clutch held in 
place with an alignment tool (see illustration). Make sure it’s installed 
properly (most replacement clutch plates will be marked “flywheel 
side” or something similar - if not marked, install the clutch disc with 
the damper springs or cushion toward the transaxle). 

15 Tighten the pressure plate-to-flywheel bolts only finger tight, 
working around the pressure plate. 
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4.3 Reach behind the release lever and disengage the lever from 
the ball stud by pulling on the retention spring, then remove the 
lever and bearing | 





16 Center the clutch disc by ensuring the alignment tool is through 
the splined hub and into the recess in the crankshaft. Wiggle the tool 
up, down or side-to-side as needed to bottom the tool. Tighten the 
pressure plate-to-flywheel bolts a little at a time, working in a criss- 
cross pattern to prevent distortion of the cover. After all of the bolts are 
snug, tighten them to the torque listed in this Chapter’s Specifications. 
Remove the alignment tool. 

"47 Using high-temperature grease, lubricate the inner groove of the 
release bearing (see Section 4). Also place grease on the release lever 
contact areas and the transaxle input shaft bearing retainer. 

18 Install the clutch release bearing (see Section 4). — 

19 Install the transaxle, release cylinder and all components removed 
previously, tightening all fasteners to the proper torque specifications. 


ne 


4 Clutch release bearing and lever - removal, inspection 
and installation 

i eater cl Seti SA eR LO SO SSA EIN Re, eR 
Warning: Dust produced by clutch wear and deposited on clutch com- 
ponents may contain asbestos, which is hazardous to your health. DO 
NOT blow it out with compressed air and DO NOT inhale it. DO NOT 
use gasoline or petroleum-based solvents to remove the dust. Brake 
system cleaner should be used to flush it into a drain pan. After the 
clutch components are wiped clean with a rag, dispose of the contami- 
nated rags and cleaner in a labeled, covered container. 


Removal 


Refer to illustration 4.3 
1 Disconnect the negative cable from the battery. 
2 Remove the transaxle (see Chapter 7). 


\ 


4.5 Apply a light coat of high-temperature grease to the transaxle 
bearing retainer and also fill the release bearing groove 


4.4 To check the operation of the bearing, hold it by the outer 
race and rotate the inner race while applying pressure - the 
bearing should turn smoothly - if it doesn’t, replace it 


3 Remove the clutch release lever from the ball stud, then remove 
the bearing from the lever (see illustration). 


Inspection 


Refer to illustration 4.4 

4 Hold the bearing by the outer race and rotate the inner race while 
applying pressure (see illustration). If the bearing doesn’t turn 
smoothly or if it’s noisy, replace the bearing/hub assembly with a new 
one. Wipe the bearing with a clean rag and inspect it for damage, wear 
and cracks. Don’t immerse the bearing in solvent - it is sealed for life 
and soaking or dipping in solvent would ruin it. Also check the release 
lever for cracks and bends. 


Installation 


Refer to illustrations 4.5 and 4.6 

5 _ Fill the inner groove of the release bearing with high-temperature 
grease. Also apply a light coat of the same grease to the transaxle 
input shaft splines and the front bearing retainer (see illustration). 

6 Lubricate the release lever ball socket, lever ends and release 
cylinder pushrod socket with high- temperature grease (see illustra- 
tion). 

7 _ Attach the release bearing to the release lever. 

8 Slide the release bearing onto the transaxle input shaft front bear- 
ing retainer while passing the end of the release lever through the 
opening in the clutch housing. Push the clutch release lever onto the 
ball stud until it’s firmly seated. 

9 Apply a light coat of high-temperature grease to the face of the 





4.6 Apply high temperature grease to the release lever in the 
areas indicated 
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6. 7 While holding the piston down remove the snap- ring y with 
| 7 ke ‘Snap-ring pliers 


that works well is to use a enone with a small tip that has two _ 
adjustable hooks, 180-degrees apart. ‘Such tips are commonly avail- 
able for slide-hammers, and are often included with better-quality 
slide-hammer kits. A slide-hammer is a tool with many uses, such as 
pulling dents from body parts and removing seals; you'll use it later for - 
more things than just removing bushings. If a slide-hammer with. the 


correct hooked tip is not available, try to find a hooked tool that will fit 
into the bearing hole and hook behind the bearing, then clamp a large | 
_ pair of locking pliers to the tool and strike the pliers, near the jaws, to | 


pull the bearing out. 
6 ‘To install the new heanng: lightly lubricate the outside surface 
with multi-purpose grease, then drive it into the recess with a hammer 


and a bearing driver or a clutch alignment tool. Make sure that the 


bearing seal faces toward the transmission. Don’t allow the pilot bear- 


_ ing to become cocked in the bore. Tap it into: piace until it Ss flush with 
_ the edge of the bearing bore: - a 


7 Lubricate the pilot bearing with high-temperature g grease. | 


8 __ Install the clutch components (see Section 3)... ee 
9 Install the transmission (see Siaiuclk Part A). a 





| release bearing where it contacts the pressure plate diaphragm f fin-. 
gers... - | 

10. The remainder of installation i is the reverse of the removal proce- 

dure. | 





5 Pilot bearing ~ inspection ai and —— “ 





1 * pilot bearing, pressed into the rear. r of the crankshaft, supports 
the front of the transmission input shaft. The neédle roller bearing is 
greased at the factory and does not require additional lubrication. The 
pilot bearing should be inspected whenever the clutch components are 
removed. Due to its inaccessibility, if you are in doubt as to its condi- 
tion,. replace it with a new one. 

2 Remove the transmission (see Chapter 7, Part A). 

3 Remove the clutch components (see Section 3). 

4 — Inspect the bearing for excessive wear, ‘scoring, lack of grease, 

_dryness or obvious damage (see illustration 2.4 for location). If any of 
these conditions are noted; the bearing should be replaced. A fash- 
| light will be helpful to direct light into the recess. - | 
5 The bearing must be pulled from its hole in the crankshaft, grip- 
ping the bearing at the rear. Special tools are available, but you may be 
: able to = py with a an eee tool or fabricated tool. ‘One method 





6 Clutch master cylinder - ‘removal, overhaul and- 
installation _ 7 





| Note: Before beainninait this Se. contact toca parts. sine and 
dealer service departments concerning the purchase. of a rebuild kit or - 


a new master cylinder. Availability and cost of the: necessary parts may 
dictate whether the cylinder i is rebuilt or replaced with a new.one. If you 
decide to rebuild the eyilinder, inspect the bore.as described i in se 10 . 
before es hela pares yt hie BAS 


Removal © 


1 Disconnect the negative cable and then the positive cable from | 
the battery. Caution: if the stereo in your vehicle is equipped with an 

anti-theft system, make sure you have the correct activation code 

before disconnecting the battery. Remove the battery hold- down 
clamp and the battery cover. Remove the battery. 

2 Remove the bolt ee the: ee connector and move the 

connector aside. _ . : 
3. At the clutch master eaiincler remove the lame and the reservoir | 
fluid hose; plug the hose to keep from draining the reservoir and lay it 

aside. Have rags handy as some fluid will be lost when’the hose and 


_ hydraulic line are removed. Caution: Don’t allow brake fluid to come 


into contact with paint, as it will damage the finish. 





6.8 Clutch master cylinder components | 


1 Master cylinder body . 

2 Piston and secondary cup assembly 
3 Return spring 

‘4 Primary cup 

5°. Spacer 

6 


Snap-ring 
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7.6 Clutch release cylinder components 
Release cylinder poay 
_. Push rod 
Piston and cup assembly 
Spring. 
Boot 
_ Bleeder screw 


ita tea 











4 Disconnect the hydraulic line at the clutch master cylinder. If 
available, use a flare-nut wrench on the fitting, to protect the fitting 
from being rounded off. 

5 From under the dash, remove the nuts which attach the master 
cylinder to the firewall. Remove the master cylinder, again being care- 
ful not to spill fluid from the master eyiinders = 


Overhaul 


_ Refer to illustrations 6. / and 6. 8 
6 Turn the master cylinder over and allow: the trapped fluid ‘to drain 
_ from the hose/pipe connection into a pan. 


' 7 Place the cylinder.in a vise with the piston end up. Push the pis- 


ton down with a Phillips screwdriver and remove the snap-ring with a 
snap-ring pliers (see illustration). Caution: Do not ‘damage the push 
rod contact surface of the piston. 

8 Tap the master cylinder on a block of wood to eject the platon, 
spacer, primary cup and spring from inside the bore (see illustration). 
Note: /f the rebuild kit supplies a complete il BSSelORy: ae the 
| Steps which don’t apply. . _ 

9 Carefully remove the seal from the piston. 

10 . Inspect the bore of the master cylinder for deep scratches, score 


-- marks and ridges. The surface must be smooth to the touch. If the 


bore isn't perfectly smooth, the master cylinder must be fepiaeed a) 
a new or factory rebuilt unit. 


11 If the cylinder will be rebuilt, use the new aoe contained in: the 7 


rebuild kit and follow any specific instructions which may have accom- 
panied the rebuild kit. Wash all parts to be re-used with brake cleaner, 


denatured alcohol or clean brake fluid. DO NOT use peneeuite -based , 


solvents. 

12 Attach anew seal ie the piston. The eee lips must: face away from 
the pushrod end of the piston. 

13 . Lubricate the bore of the cylinder, the spring, primary cup, spacer 
and piston with pfenty of fresh brake fluid. 


14 Carefully guide the spring, primary cup, spacer and dea ne 


the cylinder bore. | 

15 Again place the cylinder in a vise with the piston end up: Push the 
piston down with a Phillips screwdriver and install a new snap-ring with 
a snap- ring pliers eze* illustration 6.7). . | : 


Installation — wit | 

16 Daba small amount of grease on the end of the pushrod. Position 

- the master cylinder on the ‘pushrod and against the firewall, installing 
the mounting nuts finger-tight. | 


17 Connect the hydraulic line to the master cylinder, moving the 


cylinder slightly as necessary to thread the fitting properly into the 
bore. Don’t cross-thread the fitting as it’s installed. | 
18 Tighten the mounting nuts and the hydraulic line fitting securely. 
19 Reconnect the reservoir hose to the master cylinder. 
20 Reinstall the diagnosis connector and the battery. oF Baie 
21 Fill the clutch/brake fluid reservoir with brake fluid conforming t to | 
DOT 3 specifications and bieed the clutch system (see Chapter: 1). 


‘22 Check the clutch asia eal ae neers (see Chapter 1). 





q Clutch release ee - removal, averhail and. 
installation 





Note: Before beginning this procedure, contact local parts stores and — 


dealer service departments concerning the purchase of a rebuild kit or 
a new release cylinder. Availability and cost of the necessary parts may 
dictate whether the cylinder is rebuilt or replaced with a new one. If it’s 
decided to rebuild the cylinder, deus the. borea as ' described i in oie. 8 


basics purchasing ok = 


| Removal © 


1 Disconnect the negative cable from. the pattiaty. Caution: if the 
stereo in your vehicle is equipped with an anti-theft system, make sure 
yr have the correct activation code before disconnecting the battery. | 


2 — Raise the vehicle and support it securely on jackstands. 


3 Disconnect the hydraulic line at the release cylinder. if available, 
use a flare-nut wrench on the fitting, which will prevent the fitting from 
being rounded off. Have a small can and rags handy, as some fluid will 
be spilled as the line is removed. Cap the fluid line. 

4 Remove the release cylinder mounting sess 

5 ' Remove the release nevincer: . 


| Overhaul — 


Refer to illustration 7. 6 
6 Remove the pushrod and the boot (see illustration). 


7 Tap the cylinder on a block of wood to eject the piston and Sat 


Remove the spring from inside the cylinder. 

8 Carefully inspect the bore of the cylinder. ‘Check for. deep 
scratches, score marks and ridges. The bore must be smooth to the 
touch. If any imperfections are found, the release cylinder must be: 


| replaced with anew one. 
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9.5 Using an ohmmeter, check the continuity of the clutch start 
_ Switch - there should be continuity when the switch is On (pedal 
_ depressed) and no continuity when it’s Off (pedal released) 





gg. Using the new parts in the rebuild kit, assemble the components 


using. plenty of fresh brake fluid for lubrication. Note. the installed direc- 


_ tion of the spring and the seal. 


Installation === sis bas ie eig 


10 Install the release evnviek on ‘the clutdh, housing. Make sure the 


pushrod is seated.in the release fork pocket. | 

11° Connect the Byori line to ‘the release cylinder. Tighten the 
connection. 

12. Fill the clutch master cylinder w with brake fluid (conforming t to DOT 
3 specifications).:» | 

13  Bleed'the system {see Section 8). ae | 

14 Lower the venice and connect the e negative battery eable: 





eee hydraulic meng - mes | ye 





_ 4°. . The hydraulic ‘system should be bied of all air-whenever any part 
of the system has. been removed:or if the: fluid level has been allowed 
to fall-so.low that air has'been drawn into. ane master oe The pro- 
| vegan is similar to bleeding a brake system. . i 

2.» Fill the clutch/brake reservoir with new. —- fluid enctonning to 
DOT 3 specifications. Caution: Do not re-use any.of the fluid coming 


from the system during the bleeding operation or use fluid wien has — 


been inside an open container for an extended period of time: 


3 . Raise the vehicle and place it.securely. on. ‘iecketands i to gain 


access to the release eylinder, which is. located on the left side of. the 
clutch. housing. 


4 _ Locate the Bleeder 4 ex on the clutch release: ealinder (next to. 


the: fitting:for the hydraulic. fluid line). Remove. the dust cap which fits 
over the bleeder valve and push a length of:plastic hose: over the valve. 


| Place the other end of the hose into.a clear. container with about two 
inches of brake fluid .in. it. The hose end .must be submerged. in the | 


fluid. 

5 Have an asiviart dopteds the clutch padalend hold it, Open the 
bleeder valve on the release cylinder, allowing fluid: to flow through the 
hose. Close the bleeder valve when fluid stops flowing from. the. hose. 
Once closed, have your assistant release the pedal. . 


6 Continue this process until all air is evacuated from the system, | 


indicated by. a full, ‘solid stream ‘of fluid. being ejected ftom the bleeder 
valve each time and no air bubbles in the hose or container. Keep a 
‘close watch on the fluid level in the reservoir; ‘if the level drops | too low, 


‘air will be sucked back into the. system and the process will have to be 


| started all over again. an 


- 7 ~ Install the dust cap | arid lower the vehicle. ‘Check an for 


proper operation before pane the vehicle in normal service. 


9 Clutch start switch - check and replacement 





| Check 


Refer to illustration 9.5 


“al Check the clutch pedal height and sreoplay es Chapter 1). 


2 Verify that the engine will not start when the clutch pedal is 


| ‘released. Verify that the engine will start when the clutch pecs! is 
_- depressed all the way. 
3 If the clutch start switch doesn’t senane: as described adjust 


and, if necessary, replace it. ; 
4 _ Locate the switch on the clutch pedal assembly. and unplug the - 
electrical connector. 


8 Verify that there is continuity between the clutch start switch ter- 
~~ minals when the switch is On (pedal depressed) (see illustration). 
-6 » Verify that no continuity exists between the switch terminals when 
~ the switch is Off (pedal released).. 
7 olf the switch fails either of the tests, replace it. 


ou Replacement 


8 Unplug the electrical connector. Loosen the locknuts and remove 
the switch. ; 3 

9 Installation is the reverse of removal. 

10 Adjust the pedal height (see Chapter 1) 

11 Verify again that the engine doesn’t start when the Clutch pedal is 
released, and does Start when the Pedal. is depressed. , 





10. Driveaxles - general information and inspection _ 





1 Power is transmitted from the transaxle to the wheels through a 
pair of driveaxles. The inner end of each driveaxle is splined into the 
differential side gears. The outer ends of the driveaxles are epee to 
the axle hubs and locked in place by a large locknut. 


2 The inner ends of the driveaxles are equipped with: sliding con- i? | 


stant. velocity joints, which are capable.of both angular and axial 


motion.:Each inner joint assembly consists of a tripod bearing and a 


joint housing. (outer race) in. which the joint is free to. slide in and out as 
the driveaxle moves up and down with the wheel. The joints can be © 
disassembled and. cleaned. in the event of a boot failure (see Section 
13), but if any parts are damaged, the joints must be replaced as a unit. 

3 The. outer CV joints are the “Ball Joint”. type which have ball bear- 


ings running between an inner race and an outer cage, allowing angu- . 
lar but not axial movement. The outer joints should be cleaned, . _ 
inspected and repacked, but they cannot be disassembled. If an outer 


joint is damaged, it must be replaced along with the axleshaft (the 


. .outer.joint and axleshaft are sold as a single component). On vehicles 
~ equipped with the 1.8L DOHC engine there is an intermediate/joint - 
shaft between the transaxle.and the driveaxle to the right wheel. This 


shaft is supported by a bracket at the outer end where it mates with | 


‘the driveaxle. 

4,... The boots should be papecisd: iianodicalNy for pdaneae and leak- 

: ing lubricant. Torn CV joint boots must be replaced immediately or the 

joints can be damaged. Boot replacement involves removal of the: 


driveaxle (see Section 11). Note: Some auto parts stores carry “split” 


_ type replacement boots, which can be installed without removing the 
_ dtiveaxile from the vehicle. This is a convenient alternative; however, the 


driveaxle should be removed and the CV joint disassembled and 


_ cleaned to ensure the joint is free from contaminants such as moisture 


and dirt which will-accelerate CV joint wear. The most common symp- 


tom of worn-or damaged CV joints, besides lubricant leaks, is a click- 
‘ing noise in turns, a clunk when accelerating after coasting and vibra- 


tion at highway speeds. To check for wear in the CV joints and 


_ driveaxle shafts, grasp each axle (one at a time) and: rotate it in both 
“directions while. holding the CV joint housings, feeling for play indicat- 
ing worn splines or sloppy . CV joints. Also check the driveaxle shafts -— 

—- for cracks, dents and distortion. . | | 
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11.4 Use a large prybar to immobilize the hub while loosening the 
driveaxle hub nut 


, 11.5 Using a brass punch, strike the end of the driveaxle sharply 
with a hammer; when it breaks free, it will move noticeably 





11.10 Pull the steering knuckle out and slide the end of the 
driveaxle out of the hub 





11 Driveaxle - removal and installation 





Removal 


Refer to illustrations 11.4, 11.5, 17. 10 and 11.17 


1 Disconnect the cable from the negative terminal of the battery. 
Caution 1: /f the stereo in your vehicle is equipped with an anti-theft 
system, make sure you have the correct activation code before discon- 
necting the battery. Caution 2: On all models with ABS brakes, discon- 
nect the ABS wheel sensor (see Chapter 9), then remove the sensor 
before removing/installing driveaxles. 

2 Set the parking brake. 

3 Loosen the front wheel lug nuts 1/4 turn. Using a hammer and 
punch, unstake the driveaxle hub locknut and loosen it 1/4 turn. Raise 
the vehicle and support it securely on jackstands. Remove the wheels. 
4 Remove the driveaxle hub locknut. To prevent the hub from turn- 
ing, wedge a prybar between two of the wheel studs and allow the pry- 
bar to rest against the ground (see illustration). 

5 — To loosen the driveaxle from the hub splines, tap the end of the 
driveaxle with a soft-faced hammer (see illustration) or a hammer and 
a brass punch. Note: Don’t attempt to push the end of the driveaxle 
through the hub yet. Applying force to the end of the driveaxle, beyond 
just breaking it loose from the hub, can damage the driveaxle or 


11.11 To separate the inner end of the driveaxle from the 
transaxle, pry on the CV joint housing like this with a large 
screwdriver or prybar - you may néed to give the prybar a sharp 
rap with a brass hammer 


transaxle. If the driveaxle is stuck in the hub splines and won’t move, it 
may be necessary to remove the brake disc (see Chapter 9) and push it 
from the hub with a two-jaw puller after Step 9 is performed. 

6 _ Remove the engine splash shield(s). Note: A// models have a 
splash shield on the left side of the engine compartment, inside the 
wheel well; 1995 and later models also have a shield on the right side 
which must be removed. | 

7. Remove the nut and bolt securing the stabilizer bar to the control 
arm (see Chapter 10). 

8 Disconnect the tie-rod from the steering knuckle (see Chapter 10). 
9 Separate the lower ball joint from the control arm ise Chap- 
ter 10). 

10 Pull out on the steering knuckle and detach the driveaxle from the 
hub (see illustration). Don’t let the driveaxle hang by the inner CV joint 
after the outer end has been detached from the steering knuckle, as 
the inner joint could become damaged. Support the outer end of the 
driveaxle with a piece of wire, if necessary. 

141. Place a drain pan underneath the transaxle to catch the lubricant 
that will spill out when the driveaxles are removed. Gently pry the inner 
CV joint out of the transaxle being careful not to damage the dust 
cover or oil seal (see illustration). On vehicles with an intermediate 
shaft slide the driveaxle off the shaft. 
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11.13 Tighten the locknut to the specified torque and use a punch 
| to stake the nut so it cannot loosen 





12 Refer to Chapter 7 for the driveaxle oil seal replacement proce- 
dure. 


Installation 
Refer to illustration 11.13 


13 __ Installation is the reverse of the removal procedure, but with the 
following additional points: | 


a) Install a new clip on the end of the driveaxle inner CV joint, apply 
molybdenum based grease to the splines and wipe the transaxle 
oil seal with transaxle oil. 

b) With the end gap of the clip facing up, push the driveaxle sharply 
in to seat the clip on the inner CV joint in the groove of the differ- 
ential side gear. Caution: The sharp edges of the driveaxle snap- 
ring can slice or puncture the oil seal. 


c) Install a new driveaxle hub locknut, tighten it to the torque listed in 
this Chapter’s Specifications and stake the locknut with a punch 
(see illustration). 

d) Install the wheel and lug nuts, lower the vehicle and tighten the lug 
nuts to the torque listed in the Chapter 1 Specifications. 

e) Check the transaxle lubricant and add, if necessary, to bring it to 
the proper level (see Chapter 1). : 

starsat cise eee sacgp anit ieniameitaaatncee sss mein esos. 

12 Intermediate shaft - removal and installation (vehicles 
with 1.8L DOHC engines only) 

eit eid nity ina cans aagns dn 


Note: /f the shaft does not rotate smoothly and freely by hand, the Sup-: 


port bracket bearing will probably need to be replaced. The bearing is 
pressed into the bracket and should be taken to an automotive 
machine shop if it needs replacement. 


Removal 


1 If you do not pian to service the driveaxle CV joints, it is not nec- 
essary to remove the right driveaxle in order to remove the intermedi- 
ate shaft. In this case follow the procedure in Section 11 with the fol- 
lowing changes: 

a) Do not loosen and remove the driveaxle hub locknut and separate 
the driveaxle from the hub as called out in Steps 3, 4, 5 and 10. 

b) After separating the driveaxle from the intermediate shaft (Step 
11), move the driveaxle clear and support it with a block or wire. 
Don't let the driveaxle hang by the outer CV joint as the joint could 
be damaged. 

2 Remove the three bolts securing the intermediate shaft bracket to 
the vehicle and gently pry/pull the shaft from the transaxle being care- 
ful not to damage the oil seal. 


Installation 
3 Installation is the reverse of the removal procedure. 


Chapter 8 Clutch and driveaxles 





13.3 Lift the tabs on all the boot clamps with a screwdriver, then 
open the clamps 


s-nnceniensisnaciieteensnonss semaines decetbsioninianiteesaenntacstastecgcd cine! 
13 Driveaxle boot replacement and CV joint inspection 


Sesser 


Note: /f the CV joints must be overhauled (usually due to torn boots), 
explore all options before beginning the job. Complete rebuilt 
Criveaxles are available on an exchange basis, which eliminates much 
time and work. Whichever route you choose to take, check on the cost 
and availability of parts before disassembling the vehicle. 

1 Remove the driveaxle (see Section 11). 


Disassembly : 

Refer to illustrations 13.3, 13.4, 13.6 and 13.7 

2 Mount the driveaxle in a vise with wood-lined jaws (to prevent 
damage to the axleshaft). Check the CV joint for excessive play in the 
radial direction, which indicates worn parts. Check for smooth opera- 
tion throughout the full range of motion for each CV joint. If a boot is 
torn, disassemble the joint, clean the components and inspect for 
damage due to loss of lubrication and possible contamination by for- 
eign matter. 

3 Using a small screwdriver, pry the retaining tabs on the clamps up 
to loosen them and slide them off (see illustration). 

4 __Using a screwdriver, carefully pry up on the edge of the outer 
boot and push it away from the CV joint. Old and worn boots can be 
cut off. Pull the inner CV joint boot back from the housing and slide the 
housing from the tripod (see illustration). 

S Mark the tripod and axleshaft to ensure that they are reassembled 


properly. 





13.4 Remove the boot from the inner CV joint and slide the joint 
housing from the tripod 
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13.10a Wrap the splined area of the axleshaft with tape to prevent 
damage to the boots when removing or installing them 





13.10¢ Place grease at the bottom of the CV joint housing 


6 Remove the tripod joint snap-ring with a pair of snap-ring pliers 
(see illustration). 

7 Use a hammer and a brass punch to drive the tripod joint from the 
driveaxle (see illustration). 

8 If you have not already cut them off, remove both boots. If you’re 
working on a right-side driveaxle, you’ll also have to cut off the clamp 
for the dynamic damper and slide the damper off. 


Clutch and driveaxles 











13.7 Drive the tripod joint from the driveaxle with a brass punch 


_and hammer; be careful not to damage the bearing surfaces or 
the splines on the shaft 





13.10b Install the tripod with the recessed portion of the splines 
facing the axleshaft 





13.10d Install the boot and clamps onto the axleshaft, then insert 
the tripod into the housing, followed by the rest of the grease 


Check 


9 Thoroughly clean all components, including the outer CV joint 
assembly, with solvent until the old CV joint grease is completely 
removed. Inspect the bearing surfaces of the inner tripods and hous- 
ings for cracks, pitting, scoring and other signs of wear. It’s very diffi- 
cult to inspect the bearing surfaces of the inner and outer races of the 
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13.11 The driveaxle standard length should be set to the 
dimension listed in this Chapter’s Specifications before the boot 
clamps are tightened 





13.12b To install the new clamps, bend the tang down... 


outer CV joint, but you can at least check the surfaces of the ball bear- 

ings themselves. If they are in good shape, the races probably are too; 
if they are not, neither are the races. If the inner CV joint is worn, you 
can buy a new inner CV joint and install it on the old axleshaft; if the 
outer CV joint is worn, you must purchase a new outer CV joint and 
axleshaft (they are sold preassembled). 


Reassembly 


Refer to illustrations 13.10a, 13.10b, 13.10c, 13.10d, 13.11, 13.12a, 
13.12b and 13.12c 

10 Wrap the splines on the end the axieshaft with electrical tape to 
protect the boots from the sharp edges of the splines (see illustra- 
tion). Slide the clamps and boot(s) onto the axleshaft, then place the 
tripod on the shaft. Note: /f you are working on a right side driveaxle, 
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13.12a Equalize the pressure inside the boot by inserting a small, 
dull screwdriver between the boot and the outer race 


13.12c ... then tap the tabs over to hold it in place 


be sure to install the dynamic damper and a new clamp before 
installing the inner boot. Apply grease to the tripod assembly and 
inside the housing. Insert the tripod into the housing and pack the 
remainder of the grease around the tripod. (see illustrations). 

11. Slide the boot into place, making sure both ends seat in their 
grooves. Adjust the length of the drivéaxle to the dimension listed in 
this Chapter’s Specifications (see illustration). 

12 Equalize the pressure in the boot, then tighten and secure the 
boot clamps (see illustrations). 
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‘Specifications — 





General | 


~ Brake fluid WROs cue ean eener aa Gide anes, aan ay 


Brake pedal height - Bedial-to-floor : - 
1990 through 1994... i gee desa as cepeeeaans cat ia alana cauteeaees ape: 

“4995 through ” 1997 saiiion tow Wie tanteen arene ee arses ae icin cena 
Se |: 2): eee Fak aciasaiaogeec tee ak celamena eacaee ashtisae Doe eksueuess 
J OGS eine IAL to eeeelace aera teen tare eruitsiue peacaredes : 

Brake pedal freeplay i. ra pe 
TQQO TOUGH A994 ss osiessssesavennpcocestsnesesscewcseasctscndbvcncaebe ne iendoedbadsvadent 
1995. ariel later isc. cescccsscs iseecns ata BundDeasaiante nu tenaeusis siete aastce dh aot 

Brake pedal reserve GiStanCe ..........ccsscereccesseeeteseres eeseeaeh ai ieesentawe ieeats 

Brake light switch-to-pedal ClearanCe.......cscessseseseeresssaneeeseneeeeaenens 

Power brake booster pushrod-to-master cylinder piston clearance 

| FSSO THROUGH 1904 cates cecccnzesctetaunccecstancccteenvenibessvents sala Datta nnuetosizeue 
~ 1995 and 1996. Staite aaste ed acteseitadtsa Mee es eel is hacaleten aut exe vanes eds tineaes tars ? 
1997 and later 0... SSiaeeee tees aaa cual dua teed denas 

__ ABS sensor to toothed wheel clearance - 1995 and Bo 

tater, front ANG POA resseossasssseereesnseesstietsentee srtauaisvelvou-ahestecseacttshteatee 


Disc brakes Spcdiest 8 ae. =. dhs 
‘Minimum brake pad chipieness cou Espegavan san esvashauusdewvesedunehbenitenoettuncavenceee 
Front disc thickness | 3 a 


Standards. ccaiteidivadeuircane ae ateacann, eens 


Minimum” ......... i sda tg atesap alee kite ae suis Comms aN icintosdunecustacauuvescususe usu es 
Rear disc thickness - _ ge ap! Gs a 

- Standard...... ceaee Pinatas sate iateiets alan ceniee Vesa aaa tae ianenbuayeueee 
Minima’ : a ae Ri rr Gi, banag& 

~1990 through 1994. ete caapdansaanniiaieigesviewenasenrs cnoigaueindoteVensteanciies 

1995 and later... ee aes ecwaleusduedouxinwaneie ivlenana nes 

Disc runout limit (front or rear) ; 7 . 


4 G90 through 1994 .aacssscscisececccecsoocstesssssses‘suusieaseseeees SR ees 


© 1995 and later eae esse ssneetseenseenssecusnenserenteeennenszerenseanenenss ee 
Drum brakes | | 

Drum inside diameter - 

Standard . 


1990 and 1991 - ear ea atta ie eee we 


Maximum* 


1900 end 1904S iaxerculccnnmnrdenne ie be teeceaae ee _ 


~ 4992 through 1994 -ernn ae statment remnants 
1995. and later siete Metucdeastys sdudleasWuuccceesyanuanleueeiicue hated destemeeee ssupiabaaie 


See Chapter1 


7-5/8 to-7-3/4 inches 


_ See Section 16 


8.6 to 8.8 inches | 
7.28 inches 


5/32 to 1/4 inch | 
3/16 to 7/16 inch 
2-3/4 inches 

See procedure 


0.016 to 0.024 inch 
0.0039 to 0.0157 inch | 
See Section10 


0.012 to 0.043 inch 


See Chapter 1 


0.87 inch. 
0.79 inch 


0.35 inch 


0.31 inch 


0.276 inch 


0.004 inch 
0.002 inch _ 


—~9.0inches 
7.90 inches 


7.87 inches 


9.04 inches “eo 
7.91 inches — 
7.93 inches 


| ‘Note: If different specifications. are cast into the dise- or rim, they supersede information printed here. 
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Parking brake 


- Parking brake lever travel .........csseessessenes ineeat eee ae 


Torque specifications 


_ Brake hose-to-caliper banjo bolts oo staan Kavestycueseniccu dn oregien seatisanauaes . 
Front Caliper MOUNTING DOMtS....22... ee eee ceeseeeseersnedentenetenteeeteneseeeenerees | 


Rear caliper mounting bolts. 
- 1990 through 1994 -- 


Upper Dolt...ccecsessssesssseseesseees detec sores ces tatesteeas eden cance 


LOWE DON isistisicl ince caeateltijtines rrcataceetrentes sc ibcyeid ayalibteanastseeeaances 
1995 and later... sate GScsbtearigiG bei te eis Ge ceca eee 


Master cylinder-to-brake booster nuts aera renenes secponseangrnaapectennagete 


Power brake booster MOUNTING NUTS .......csseseeeeessesseceeeeseneceenseessesscenseees 


Wheel cylinder mounting DOItS ......--ssssessesssessreteesteee Sle ages Maleate B. 
Wheel JUG MUIS «ss sssseesseseeesseseesneseesness ee ahaa sauder tas tecksaTicesseasiee | 





1 General information 





The vehicles covered by this manual are equipped with hydrauli- 
_ cally operated front and rear brake systems. The front brakes are disc 


on all models, and the rear brakes are either drums (most older mod- 


els) or discs (most later models). Both the front and rear brakes are ; 


self-adjusting. The disc brakes automatically compensate for pad 
wear, while the drum brakes incorporate an adjustment. mechanism 
which is activated as the parking brake is epeneens 


oes Hydraulic system — 


The hydraulic system consists of two separate circuits. The mas- 
ter cylinder has separate reservoirs for the two circuits, and, in the 
event of a leak or failure in one hydraulic circuit, the other circuit will 
remain operative. A dual proportioning valve on the firewall provides 
brake balance between the front and rear brakes. 


Power brake booster 


The power brake booster, utilizing engine manifold vacuum and 
atmospheric pressure to provide assistance to the hydraulically oper- 
ated brakes, is mounted on the firewall in the engine compartment. 


Parking brake Bay Bs 
- The parking brake operates the rear brakes only, through cable 
actuation. It’s activated by a lever mounted in the center console. 


7 Service 


__ After completing any aparation involving disassembly of any part 
of the brake system, always test drive the vehicle to check for proper 


. braking performance before resuming normal driving. When testing the 
brakes, perform the tests on a clean, dry, flat surface. Conditions other 


than these can lead to inaccurate test results. 

Test the brakes at various speeds with both light and heavy pedal 
pressure. The vehicle should stop evenly without pulling to one ‘side or 
the other. Avoid locking the brakes, because this slides the tires and 
diminishes braking efficiency and control.of the vehicle. . 


Tires, vehicle load and wheel alignment are factors which. diso | 


affect braking performance. 





2 Anti-lock Brake System (ABS) - general information. __ 





1 > The Anti-lock Brake System (ABS) is designed to maintain vehicle 
steerability, directional stability and optimum deceleration under 
severe braking conditions and on most road surfaces. It does this by 
monitoring the rotational speed of each wheel and controlling. the 


- brake line pressure to each wheel during braking. This prevents, the 


wheel from locking up. 


5 to 7 clicks | 


| Ft-lbs (unless tne a indicated) 


— 29t0360 


3410.44 


26 to 28 


— $4t0440 
87 to 139 in-Ibs 
140 18 


87 to 112 in-Ibs 
See Chapter 1 


Components 


Actuator assembly 


2 The ABS hydraulic unit consists of an electric hydraulic pump, 
solenoid valves, flow control valves, buffer and damper chamber, and 


~ is located in the engine compartment. The electric pump provides 


hydraulic pressure to the brakes, modulating brake line pressure :dur- 


ing ABS operation, by turning on/off the solenoid valves and open- 


ing/closing the flow control valves in the ABS. hydraulic unit. The buffer 


___ chamber stores hydraulic fluid from the brakes for smooth. decrease of 


pressure. The damper chamber decreases. pump noise and. vibration. 
The hydraulic unit is controlled by the ABS control module, located 
under the dash at the driver’s side. A fail-safe mode, operated by the 
fail-safe relay, mounted in the engine compartment near the left side 


headlight, returns the brake system-to conventional-operation if there is 


a malfunction in the ABS, ‘and t the ABS warning light comes. ON. 


Speed sensors 
Refer to illustrations 2.4 and 2.5 


3 . The speed sensors, which are located at each wheel, generate 


small electrical pulsations when the toothed sensor rotors are turning, 
sending a variable voltage signal to the ABS control module indicating 
wheel rotational speed. 


4 The front speed’ sensors (see illustration) are mounted at the | 


front wheel hubs in close relationship to the toothed sensor rotors, 
which are integral with the outer constant velocity (CV) joints. 
5 The rear wheel sensors are bolted to the brake backing plates or 


‘axle carriers (see illustration). The sensor rotors are nee with the 


rear brake hub. 


ABS computer 


6 The ABS control raoaiilate on middle +hioligh 1998 is $ mounted 
under the. dashboard on the driver’s side. On 1999 and later models, 
the control module is mounted together with the hydraulic control unit 
actuator assembly in the engine compartment. The ABS control mod- 
ule is the “brain” of the ABS system, in.conjunction with the PCM. The — 
function of the ABS control module is to accept and process informa- 


tion received from the wheel speed sensors to control the hydraulic 


line pressure, avoiding wheel lockup. The ABS control module also 
continuously monitors the system, even under normal driving cone. 

tions, to find faults within the system. | 
7 If a problem develops within the system, an “ABS” light will glow 
on the dashboard. A diagnostic code will also be stored in the ECU, 
which, when retrieved by a service technician, will indicate.the dius 


area or component. 


: Diagnosis and repair nO, OOS 
8 If a dashboard warning light comes on and stays on while the 


vehicle is in operation, the ABS system requires attention. Although a 


special electronic ABS: diagnostic tester is necessary to properly diag- 
ae nose the system, the home mecn ene: can ‘perform a few. preliminary 


ee 
: am 


anew ee dee ee 
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| checks. before taking tl the Canicle toa dealer service department or 


other repair shop which is equipped with a tester. 


a). Check the brake fluid level in the reservoir. | 
_ b) Check that all electrical connectors are aie: connected. 


-..C) Check the fuses. | 
Caution: Do not attempt to use the vehicle until repairs é are accom- 
plished. 

9° Additional checks that can be seronaed to assist you before 
dealer diagnosis and/or repair, that may help you discuss the problem 


with the dealer service representatives, are as follows: 
‘With: a fully charged vehicle battery, turn the ignition switch ON, 


and check that the ABS warning light goes out after 2 to 4 seconds. 


if the light stays on after 2 to 4 seconds, the ABS control module 
is detecting a failure and will not activate the ABS hydraulic unit. See 
the dealer for servicing. Tum the’ eniven switch ore. - 


7 sure that excessive brake drag: does not exist. - 


near the battery, and place a jumper wire between terminals TBS and : 


wheels! in order, left front, right rear, and left rear. 


earch jack up. the wahicle: ona evel suitace and securely sup- 
port using jackstands.. Shift the transaxle to neutral or,N'range. es 
_. Release the parking brake. Rotate each wheel by hand, me ing 










“Locate the Data Link Connector under the Wook at the fire 


GND. re 
3 Starting with the right front. wheel, have an ‘assistant aprese: the 


: brake pecs while ‘you. check that the Tight front wheel will not rotate by 


hand. - 

; With ‘the’ bieke: pedal still Senreaed. turn the ignition. ‘switch ON 
and verify that: the brake is released momentarily (approximately: 4/2 
second) and the: wheel turns when pressure reduction. from the.ABS. 
automatically cycles on and off. Perform the same check on the other 





if the system tests are satisfactory for momentary brak seléesi | 


| (the previous two steps above), then the piping to the ABS: ‘hydraulic: 


unit is OK, the braking system.including the hydraulic. unit: is OK, ‘the 


wie electrical system (solenoid, ABS motor) in the ABS hydraulic unit is OK; 


and the ABS control module and its output system. including relay, 
solenoid, wiring harness are OK. Not checked by the above tests are 
the ABS input system/harness, intermittent failures, and fluid leakage, 

and the vehicle should be diagnosed and repaired by a dealer service 
department or other repair shop. Caution: Do not drive ne vehicle until 
repairs are completed. 


10. The vehicle should be diagnosed. and repaired by: a dealer service 


department or other ae Hep: 


. : . we . > rf = . . - - ge - 


3 Diss brake pads (front) - replacement 


"Beier io illustrations 3.1, 3. 4, 3.5, 3.6, 3.7.and3. 3 


Warning: Dust created ‘by the brake system may contain asbestes, 
which is harmful to your health: Never blow it out with compressed air. 
and don't inhale any of it. Clean the brake assembly with brake. cleaner 
before any brake work (see illustration 3.1). An approved filtering 
mask should be worn when working on the brakes. Do not, under any 
circumstances, use petroleum-based solvents to ee brake parts. 
Use brake system cleaner. 


Note: /f an overhaul is indicated (usually because of fluid leakage), explore 


all options before beginning the job. New and factory. rebuilt calipers are 
avaiiGnie onan peKcnenee basis, which anes this job quite eK If you | 





2.5 ABS rear wheel speed sensor and sensor rotor 
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3.1 Always wash the brakes with brake cleaner 
before caliper removal 


decide to rebuild the calipers, make sure a rebuild kit is available before 
proceeding. Always rebuild the calipers in pairs (front pair and/or rear pair) 
- never rebuild just one of them. Be careful when handling the new brake 
pads - do not touch the lining surface with your fingers to eliminate any oil 
contamination, which will affect braking efficiency. 
1 Loosen the front wheel lug nuts, raise the front of the vehicle and 
place it securely on jackstands. Remove the wheel. Note: Work on one 
brake assembly at a time, using the opposite side brake assembly for 
reference if necessary. Wash the brake assembly with brake system 
cleaner before beginning work (see illustration). 
2 If you are checking the brake pads for wear, see Chapter 1. 
Inspect the brake disc carefully as described in Section 5. If machining 
is necessary, follow the brake disc removal procedure in Section 5. 
3 Open the hood and remove the cap from the brake fluid reservoir. 
4 With the old pads in place, press against the pad on the piston 
side of the caliper, displacing the caliper piston inward fully (see illus- 
tration). As the piston is pressed inward, watch the fluid level in the 
brake fluid reservoir rise, being careful to remove any excess so that 
fluid will not spill over. 
5 Remove the W-shaped clip from the caliper (see illustration). 
6 Remove the pad pins and M-shaped spring from the caliper (see 
illustration). Note: 7999 and later models do not use pad pins as illus- 
trated here. Remove the lower caliper guide pin and rotate the caliper 
_and pads upward to access the pads, which are retained by clips and 
springs. 





3.5 Remove the W-shaped clip from the caliper 











3.4 Depress the piston inward fully to make room for 
the new pads 


7 Remove the pads, the anti-squeak shim, the outer shim, and the 
inner shim (see illustration). 

8 Apply a coating of high-temperature brake grease or anti-squeal 
compound to the brake pad backing plates (see illustration). Be care- 
ful to not get any on or near the brake pad friction surfaces. 

9 With the caliper piston pushed inward fully, install the new pads 
with the anti-squeak shim, the outer shim, and the inner shim. 

10 On models through 1998, reinstall the pad pins, M-shaped spring 
and the W-shaped clip. On later models, refer to the still-assembled 
caliper/pads on the other side of the vehicle for arrangement of the 
springs and clips. Rotate the caliper down and tighten the lower caliper 
bolt to the torque listed in this Chapter’s Specifications. 

11. Repeat Steps 4 through 11 for the opposite wheel brake pad 
replacement. 

12 Check the brake fluid level and remove or add brake fluid as nec- 
essary. Reinstall the reservoir cap. Warning: Press the brake pedal 
several times and recheck the brake fluid level in the reservoir before 
Oriving the vehicle. 





4 Disc brake caliper (front) - removal, overhaul and 
installation 





Warning: Dust created by the brake system may contain asbestos, 
which is harmful to your health. Never blow it out with compressed air 








3.6 Remove the pad pins and M-shaped spring from the caliper 
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atl 


tires 


3.7 Remove the pads, the anti-squeak shim, the outer shim, and 3.8 Apply brake grease or anti-squeal compound to the brake 
the inner shim pad backing plates 


and don’t inhale any of it. An approved filtering mask should be worn 
when working on the brakes. Do not, under any circumstances, use 
petroleum-based solvents to clean brake parts. Use brake system 
cleaner. 

Note: /f an overhaul is indicated (usually because of fluid leakage), 
explore all options before beginning the job. New and factory rebuilt 
calipers are available on an exchange basis, which makes this job quite 
easy. If you decide to rebuild the calipers, make sure a rebuild kit is 
available before proceeding. Always rebuild the calipers in pairs - never 
rebuild just one of them. 


Removal 


Refer to illustrations 4.2a, 4.2b, 4.7 and 4.8 


1 _ Loosen the front wheel lug nuts, raise the front of the vehicle and 
place it securely on jackstands. Remove the wheel and prepare for dis- 
assembly. : : 

2 Remove the brake hose bolt (banjo bolt) and disconnect the brake 
hose from the caliper. Plug the brake hose to keep contaminants out of 
the brake system and to prevent losing any more brake fluid than is 
necessary (see illustrations). Note: Don’t disconnect the hose if you 4.2a Remove the brake hose banjo bolt 
are only removing the caliper for access to other components. 

3 Remove the W-shaped clip from the caliper (see illustration 3.5). 





4 Remove the M-shaped spring from the caliper (see illustra- access the pads, which are retained by clips and springs. 

tion 3.6). 6 Push the caliper piston inward if necessary (see illustration 3.4) 
5 Remove the pad pins from the caliper (see illustration 3.6). Note: | to remove the pads, the anti-squeak shim, the outer shim, and the 
1999 and later models do not use pad pins as illustrated here. Remove inner shim (see illustration 3.7). 


the lower caliper guide pin and rotate the caliper and pads upward to 7 Remove the caliper mounting bolts (see illustration). 





4.2b Using a piece of rubber hose of the appropriate size, plug o 3 bs 
the brake line; this will prevent brake fluid from leaking out and 4.7 Remove the caliper mounting bolts 
dirt and moisture from contaminating the fluid in the hose 


ee 


4.8 Remove the caliper and the two guide plates (not shown) _ 





4.11 Using a small screwdriver, remove the cylinder boot set ring 


8 Remove the caliper (see illustration) and the two guide plates at 
the caliper mounting points. 


Overhaul 


Refer to illustrations 4.9, 4.11, 4.13 and 4.15 

9 To overhaul the caliper, remove the bolt sleeves and the boots 
(see illustration). 

10 Remove the rubber cap and bleeder screw. 

11. Remove the caliper piston retaining ring and dust boot (see illus- 
tration). ; 

12. Before you remove the piston, place a wood block or some rags 
between the piston and caliper to prevent damage as it is removed. 

13 To remove the piston from the caliper, apply compressed air to 
the brake fluid hose connection on the caliper body (see illustration). 
Use only enough pressure to ease the piston out of its bore. Warning: 
Be careful not to place your fingers between the piston and the caliper, 
as the piston may come out with some force. 

14 Inspect the mating surfaces of the piston and caliper bore wall. If 
there is any scoring, rust, pitting or bright areas, replace the complete 
caliper unit with a new one. Crocus cloth can be used to remove light 
corrosion and stains. 

15 If these components are in good condition, remove the piston 
seal from the caliper bore (see illustration). 

16 Wash all the components with brake system cleaner and allow 
them to dry. : | 

17 To reassemble the caliper, you should already have the correct 
rebuild kit for your vehicle. | 
18 Submerge the new piston seal and the piston in brake fluid and 
install the piston seal in its groove in the caliper bore. 
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4.13 With the caliper padded to catch the piston, use 
compressed air to force the piston out of its bore - make sure 
your hands or fingers are not between the piston and caliper 





4.15 Remove the seal from the piston using a plastic or wooden 
tool, such as a pencil 


19 Install the piston into the caliper bore. Do not force the piston into 
the bore, but make sure it is squarely in place, then apply firm (but not 


_ excessive) force by hand to install it. 


20 Install the new piston dust boot and retaining ring. 
21 Reinstall the bleeder screw and rubber cap. 
22 Clean the bolt sleeves and lightly coat them with high-tempera- 
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5.2 Hang the caliper with a piece of wire - 
do not allow the caliper to hang by the 
brake hose 


ture grease. Reinstall the sleeves and boots. 
23 At this time, inspect the brake disc to be sure that it is reusable 
(see Section 5). _ | 


Installation 


24 Install the caliper by reversing the removal procedure. Remember 
to replace the copper sealing washers (gaskets) at the brake hose-to- 
caliper connection (new washers normally come with the rebuild kit). 
25 Bleed the brake circuit according to the procedure in Section 12. 
Make sure there are no leaks from the hose connections. Test the 
brakes carefully before returning the vehicle to normal service. 





5 Brake disc - inspection, removal and installation 





Inspection 


Refer to illustrations 5.2, 5.3, 5.4a, 5.4b, 5.5a and 5.56 

1 Loosen the wheel lug nuts, raise the vehicle and support it 
securely on jackstands. Remove the wheel and install the lug nuts to 
hold the disc in place. It may be necessary to place washers under the 
nuts so the disc is held tightly to the hub. | 

2 Remove the brake caliper as outlined (front brakes see Section 4, 





MIE eat a se 9 E: 


5.4b Using a swirling motion, remove the glaze from the disc 
surface with sandpaper or emery cloth 





5.3 The brake pads on this vehicle were 
obviously neglected, as they wore down 
to the rivets and cut deep grooves into the 
disc - wear this severe means the disc 
must be replaced 


| 





5.4a To check disc runout, mount a dial 
indicator as shown and rotate the disc 


rear brakes see Section 9) but it is not necessary to disconnect the 
brake hose. After removing the caliper bolts, suspend the caliper out of 
the way with a piece of wire (see illustration). : 

3. Visually inspect the disc surface for score marks and other dam 

age. Light scratches and shallow grooves are normal after use and 
may not always be detrimental to brake operation, but deep scoring - 
over 0.039-inch (1.0 mm) - requires refinishing by an automotive 


_ machine shop. Be sure to check both sides of the disc (see illustra- 


tion). If pulsating has been noticed during application of the brakes, 
suspect disc runout. 

4  Tocheck disc runout, place a dial indicator at a point about 1/2- 
inch from the outer edge of the disc (see illustration). Set the indicator 
to zero and rotate the disc slowly by hand. The indicator reading 
should not exceed the specified allowable runout limit. If it does, the 
disc must be refinished by an automotive machine shop. Note: The 
discs should be resurfaced regardless of the dial indicator reading, as 
this will impart a smooth finish and ensure a perfectly flat surface, elim- 
inating any brake pedal pulsation or other undesirable symptoms 
related to questionable discs. At the very least, if you elect not to have 
the discs resurfaced, remove the glaze from the surface with emery 
cloth or sandpaper, using a swirling motion (see illustration). 

5 It is critical that the disc is not machined to a thickness less than 
the specified minimum thickness. The minimum wear (or discard) 


5.5a The minimum wear dimension is cast into the back side of 
the disc 
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thickness is cast into the inside of the disc (see illustration). The disc 
thickness can be checked with a micrometer (see illustration). 


Removal 


6 Remove the lug nuts which were installed to hold the disc in place 
and remove the disc from the hub. On models equipped with ABS, 
unplug the electrical connector for the speed sensor, remove the clips 
fastening the hydraulic brake line to the strut, remove the bolts holding 
the sensor at the toothed wheel, and remove the sensor. 


Installation 


7 Place the disc in position over the wheel studs. 
8 _Install the caliper. Tighten the caliper bolts to the torque listed in 





5.5b Use a micrometer to measure disc thickness 


this Chapter’s Specifications. eae 

9 Reinstall the ABS wheel sensor if removed, reinstalling in the 
reverse order of removal. Make sure the speed sensor-to-toothed rotor 
clearance is within the range listed in this Chapter’s Specifications. 

10 Install the wheel, then lower the vehicle to the ground. Tighten the 
lug nuts to the torque listed in the Chapter 1 Specifications. 

11 _ Check the fluid level in the brake reservoir. Remove or add fluid 
as needed. Depress the brake pedal a few times to bring the brake 
pads into contact with the disc. Bleeding won’t be necessary unless 
the brake hose was disconnected from the caliper. Check the opera- 


tion of the brakes carefully before driving the vehicle. 





6 Drum brake shoes - replacement 





Refer to illustrations 6.4a through 6.4v 

Warning: Drum brake shoes must be replaced on both wheels (rear) at 
the same time - never replace the shoes on only one wheel. Also, the 
dust created by the brake system may contain asbestos, which is 
harmful to your health. Never blow it out with compressed air and don’t 






6.4a Mark the relationship of the drum to the hub, so the drum 
will retain its dynamic balance after reassembly 


6.4b An exploded view of the drum brake assembly 

7 Drum retention screw 9 Return spring 

2 Brake drum 10 Parking brake cable 

3. Return springs 11. Parking brake operating lever 16 

4 Hold-down pin and spring assembly 4 © 
_§ — Anti-rattle spring 12 ~Brake line and fitting 16 Hubcap 

6 Brake shoe - leading side 13. Wheel cylinder mounting bolt(s) 17. Spindle locknut 17 

7 Brake shoe - trailing side 14. Wheel cylinder 18 Wheel hub , 

8 Stopper spring and clip 15 Wheel cylinder gasket 19 Brake backing plate 
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6.4c Remove the drum retention screws 





6.4d Thread bolts into the holes provided 6.4e ...and pull the brake drum off 





to unseat the brake drum (if it’s stuck)... 


Fe 


6.4f Before removing anything, place a drain pan under the brake 
assembly, clean the brake assembly with brake cleaner and allow 
it to dry; DO NOT USE COMPRESSED AIR TO BLOW OFF 
BRAKE DUST! 


inhale any of brake dust. An approved filtering mask should be worn 
when working on the brakes. Do not, under any circumstances, use 
petroleum-based solvents to clean brake parts. Use brake system 
cleaner only! . 

Caution: Whenever the brake shoes are replaced, the return and hold- 
down springs should also be replaced. Due to the continuous heat- 
ing/cooling cycle to which the springs are subjected, spring tension 
decreases over a period of time and may allow the shoes to drag on the 
drum and wear at a much faster rate than normal. 

1 Loosen the wheel lug nuts, raise the rear of the vehicle and sup- 
port it securely on jackstands. Block the front wheels to keep the vehi- 
cle from rolling. 

2 __ Release the parking brake. 

3 Remove the wheel. If checking brake shoe linings for wear, see 
Chapter 1. Also, check the brake wheel cylinder for any signs of fluid 
leakage. If fluid leakage is found, repair the wheel cylinder (see Sec- 
tion 7). Note: Al/ four rear brake shoes at both rear wheels must be 
replaced at the same time, but to avoid mixing up parts, work on only 
one brake assembly, and when complete, repair the opposite wheel 
before driving the vehicle. 7 

4 ~ Follow the accompanying illustrations for the brake shoe replace- 
ment procedure (see illustrations 6.4a through 6.4v). Be sure to stay 
in order and read the caption under each illustration. Note: /f the brake 
drum cannot be easily pulled off the axle and shoe backing plate 
assembly, make sure the parking brake is completely released. If the 





6.4h ... then unhook the lower return spring from the shoes 


drum still cannot be pulled off, the brake shoes will have to be 
retracted. This is done by loosening the parking brake cable nut until 
the parking brake lever at the brake backing plate returns to its stop. 
The drum should now come off. 
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6.41 Using a hold-down spring tool or pliers, remove the leading 
shoe hold-down pin and spring by pushing in and turning the pin 6.4j ...and remove the leading shoe 
1/4 turn, remove the trailing shoe hold-down pin and spring . . - 





6.4k Remove the anti-rattle spring from the adjuster 
and trailing shoe... 








ee eee ee one ee 6.4n Push the parking brake operating | 6.40 ... the trailing brake shoe is 


ee ee eee ore lever assembly over and hold until... installed and then... 
backing plate 
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6.4p ... install the trailing shoe hold- 
down pin and spring by pushing in and 
turning the pin 1/4 turn 





6.4v The completed brake assembly looks like this - if you are 
unsure, remove the wheel and brake drum on the other side of the 
vehicle and compare 


Installation 

Refer to illustration 6.5 

5 Before reinstalling the brake drum, check it for cracks, score 
marks, deep scratches and hard spots, which will appear as small dis- 
colored areas. If the hard spots cannot be removed with fine emery 
cloth or if any of the other conditions listed above exist, the drum must 





6.4q Depress the wheel cylinder piston on 
the front side and... 





Seieatie BS: 


6.4r ... install the leading shoe and its 
hold-down pin and spring 





6.4u ... and the anti-rattle spring 





6.5 The maximum drum diameter is cast into the drum 


be taken to an automotive machine shop to have it resurfaced. Note: 
Professionals recommend resurfacing the drums each time a brake job 
is done. Resurfacing will eliminate the possibility of out-of-round 
drums. If the drums aré worn so much that they cannot be resurfaced 
without exceeding the maximum allowable diameter (stamped into the 
drum), then new ones will be required (see illustration). At the very 
least, if you elect not to have the drums resurfaced, remove the glaze 
from the surface with emery cloth or sandpaper, using a swirling 
motion. 
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7.4 Disconnect the brake line fitting (1), then remove the two 
wheel cylinder bolts (2) 


6 Before reinstalling the brake drum, have an assistant depress the 


brake pedal while you check for operation of the automatic adjuster. 


Install the brake drum on the axle flange. 

7 Mount the wheel and install the wheel lug nuts. Make sure the 
new brake shoes are adjusted so there is no brake drag with the brake 
pedal released. 

8 — Lower the vehicle and tighten the lug nuts to the torque listed in 
the Chapter 1 Specifications. 

9 Make a number of forward and reverse stops and operate the 
parking brake and check for Satisfactory pedal action. Check the oper- 
ation of the brakes carefully before driving the vehicle. 


7 Wheel cylinder - removal, overhaul and installation 


—— 


Note: /f an overhaul is indicated (usually because of fluid leaks or Sticky 
operation), explore all options before beginning the job. New wheel 
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cylinders are available, which makes this job quite easy. If you decide 
to rebuild the wheel cylinder, make sure a rebuild kit is available before 
proceeding. Never overhaul only one wheel cylinder - always rebuild 
both of them. If the whee! cylinder shows evidence of brake fluid leak- 
age, all brake components must be cleaned and the brake shoes must 
be replaced if contaminated with brake fluid (see Section 6). 


Removal 


Refer to illustration 7.4 


1 Raise the rear of the vehicle and Support it securely on jack- 
stands. Block the front wheels to keep the vehicle from rolling. 

2 Remove the brake shoe assembly (see Section 6). 

3 Remove all dirt and foreign material from around the wheel cylin- 
der. 

4 Disconnect the brake line (see illustration) with a flare-nut 
wrench, if available. Don’t pull the brake line away from the wheel 
cylinder. 

S Remove the wheel cylinder mounting bolts. 

6 Detach the wheel cylinder from the brake backing plate and place 
it on a clean workbench. Immediately plug the brake line to prevent 
fluid loss and contamination. 


Overhaul 


Refer to illustration 7.7 

7 Remove the bleeder screw, dust boots, piston cups, pistons, 
spring, and spring caps from the wheel cylinder body (see illustra- 
tion). | 

8 Clean the wheel cylinder with brake fluid, denatured alcohol or 
brake system cleaner. Warning: Do not, under any circumstances, use 


_ petroleum-based solvents to clean brake Parts! 


9 Use filtered, unlubricated compressed air to dry the wheel cylin- 
der and blow out the passages. 

10 Check the bore for corrosion and score marks. Crocus cloth (see 
your local automotive parts supplier) can be used to remove light cor- 
rosion and stains, but the cylinder must be replaced with a new one if 
the defects cannot be removed easily, or if the bore is scored. 

11 Lubricate the wheel cylinder bore, new piston cups and pistons 
with brake fluid. Warning: Always use fresh brake fluid from a new, 
previously unopened container. | 
12 Assemble the wheel cylinder components. Make sure the piston 
cup lips face inward. — : 













7.7 Typical wheel cylinder assembly 


Dust boots 

Pistons 

Piston cups 

Spring and caps 
Bleeder screw and cap 
Check ball 

Wheel cylinder housing 
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_ 8.5 Rear disc brake pad details __ “ 

; 5 Disc pads 
6 Shims | 
7 | Guide plates 


Manual adjustment plug 
‘Manual adjustment gear . 
Caliper lower lock bolt 
M-spring (pata 


4 
2 
> Bs 
4 





_ Installation | a 3 | 
13 Place the wheel cylinder in. position and install the mounting bolts 
_ finger tight. Connect the brake line to the cylinder, being careful not to 
- eross-thread the fitting, but do not tighten the brake line at this time. 
14, Tighten the wheel cylinder mounting bolts to the torque listed in 
this Chapter’s Specifications. = ~ oa Serer | 
15. Tighten the brake line securely and install the brake shoe assem- 
bly (see Section 6). ? ee 2 ere 

16 Bleed the brakes (see Section10) = | |... 

17 Check the operation of the brakes carefully before driving the 

vehicle. 2 OTe oe ee - oF 





8 Disc brake pads (rear) - replacement 





- Refer to illustrations 8.5 and 8.6.” 


Warning: Disc brake pads must be replaced on both rear wheels at the 
same time - never replace the pads on only one wheel. The dust cre- — 


ated by the brake system may con tain asbestos, which is harmful to 


your health. Never blow brake dust out with compressed air and don’t 


= inhale any of it. An approved filtering mask should be worn when work- 
ing on the brakes. Do not, under any circumstances, use petroleum- 
based solvents to clean brake parts. Use brake system cleaner only!>.. 
1. Remove the cap from the brake fluid reservoir. 


2 Loosen the wheel lug nuts, raise the rear of the vehicle and sup- 


port it securely on jackstands. Block the wheels at the opposite end. 


3 Remove the wheels. Work on one brake assembly at a time, using - 


the assembled brake for reference if necessary. nee: ore 
4 if checking brake pads for wear, see Chapter 1. Inspect the brake 
disc carefully as outlined in Section 5. If machining is necessary, follow 


the information in that Section to remove the disc, at which time the. 


pads can be removed as well. 


5 ~ Remove the plug from the manual adjustment gear screw (see 


illustration). Remove the parking brake cable end clip and detach the 


cable end from the caliper: 


6 Pull the brake caliper piston inward by rotating the manual adjust- 
ment gear counterclockwise with an Allen wrench (see illustration). As » 


the piston:is pulied inward, watch the fluid level in the brake fluid reservoir 
tise, being careful to remove any excess so the fluid will not spill over. 
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the pads. 
16 Rein 
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. 4 Brake pad — 
-. 4s lube 


-. Brake pad 
lube 


7. Remove the lower caliper mounting bolt (lock bolt) (see illustra- 
tion 8.5). Coes. ae a oe ee 
8 Swing the caliper up for access tothe brake pads. oe Sie 
9 Remove the M-shaped spring from the pads (see illustration 8.5). 
Note: 1999 and later rear disc brakes use spring clips instead of 
M-shaped springs, refer to the still-assembled caliper/pads on the © 
other side of the vehicle for arrangement of the clips. | ee 


40 Remove the brake pads, shim plates, and the caliper guide plates 
(see illustration.8.5), = ta 

11° Apply a light coating of anti-squeal compound to the pad backing | | 
plates. Attach the shims to the new brake pads, then apply a light 
coating of anti-squeal:compound to the shims where the piston and 
caliper fingers contact them. Be.careful to not get any on or near the ~ 
brake pad friction surfaces. ea : oe 

12. Reinstall the caliper guides (see illustration 8.5). . 8 Feet ces 
13 install the new replacement brake pads (see illustration 8.5). 


14 On models through 1998, reinstall the M-shaped spring... 


15 With the caliper piston fully retracted, swing the caliper down over 


: : 


stall the caliper lower mounting bolt (lock bott), tightening it to 
the torque listed in this Chapter’s Specifications. es 








8.6 Using-an Allen wrench, rotate the manual adjustment gear 
- gounterclockwise to retract the brake pads = 
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9.10 Rear brake caliper 
installation details 


Parking brake cable. 
_ Banjo fitting bolt 
Brake line 
Screw plug 
~~ Manual adjustment gear 
Caliper lower lock bolt 
- Caliper | 
Disc pads, springs, shims - 
Caliper bracket bolt 
Caliper menor: bracket 
Disc - 


~DOWDNAGAWNH 
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17 Tum the manual adjuctnbil gear clockwise icnpoalis the direc- | 


tion ‘shown in illustration 8.6) until the caliper piston contacts the brake 
pad. Then turn the manual adjustment gear 1/3 turn counterclockwise. 
18 Reinstall the manual adjustment gear screw plug. 
19 Check the brake fluid reservoir level and remove or add brake 
fluid as necessary. Reinstall the brake fluid reservoir cap. 
20: After the job has been completed, firmly depress the brake pedal 
a few times to. bring the pads into contact with. the disc. Check the 
level of the brake fluid, adding some if necessary. Check the operation 
__ of the brakes carefully before placing the vehicle into normal service. 
21 + Repeat Steps 5 through 20 for ane haul wheel brake pad 
| ppeconet: 





| | 9 Disc brake caliper (rear - ‘removal, , overhaul and | 
| installation 





Warning: ‘Dust created by the brake system may contain asbestos, which 


is harmful to your health. Never blow it out with compressed air and do | 


not inhale any of it. An approved filtering mask should be warn when 
working on the brakes. Do not, under any circumstances, use petroleum- 
based solvents to clean brake parts. Use braké system cleaner, 

Note: /f an overhaul is indicated (usually because of fluid leakage), 


explore all options before beginning the job. New: and factory rebuilt. 


_Calipers are available on an exchange basis, which makes this job quite 
easy. If you decide to rebuild the calipers, make sure a rebuild kit is 
available before proceeding. Always. rebuild the calipers in pairs (rear 
pair procedure in this SECHOn) =. ever rebuild just one of them. 


Removal 

Refer to illustration 9. 10°" ? 

1 Loosen the rear wheel lug nuts, raise the rear of the vehicle and 
place it securely on jackstands. Remove the wheel. 

2 Remove the parking brake cable from the caliper. 


3. Remove the brake hose bolt (banjo boit) and disconnect the brake » 


hose from the caliper (see itustration 4.2a). Plug the brake hose to 


keep contaminants out of the brake system and to prevent losing any _ 


more brake fluid than is necessary (see illustration 4.2b). 


4 - Remove -the rear. disc manual adjustment gear screw plug (see i 
a illustration 8.5). ; , 


5S Move the brake caliper piston inward by rotating the manual 


adjustment gear counterclockwise (see illustration 8.6). 


6. Remove the lower caliper menoung: bolt (lock bolt) (see, ilustra- 


_ tion 8.5). 
7% Remove the M- -shaped spring from the caliper (see illustra- 


tion 8.5). Note: 1999 and later rear disc brakes use spring clips instead 
of M-shaped springs, refer to the still-assembled caliper/pads on ue 
other side of the vehicle for arrangement of the clips. | 
8 Loosen the upper caliper mounting bolt slightly, and rotate the 
caliper away from the brake disc. 

9 Remove the brake pads, shim plates from the side of each pad, 


and the caliper guide plates (see illustration 8.5). 


10 Remove the caliper upper mounting bolt (see illustration), a. 
remove the caliper from the wheel hub. | 
11. Remove the mounting support from the wheel hub (see illustra- 
tion 9.10). | 
12 Remove the brake disc. If the vehicle is equipped with ABS, 
unplug the speed sensor electrical connector, remove the clips fasten- 
ing the hydraulic brake line to the strut, remove the bolts i the ; 


‘sensor at the toothed wheel, and remove pute Bensole: 


Overhaul — | fidne | 
13. Due to the complexity of the rear aPcanpery on ‘these models, \ we de 
not recommend overhauling them: Replacing them as a Per wi 
rebuilt units will Provide better service for less cost 


Installation 


14 Install the caliper by reversing the removal procedure. Remember 
to replace the copper sealing washers (gaskets) at the brake hose-to- 
caliper connection (new washers norrnally come with the rebuild kit). 


15 | If the vehicle is equipped with ABS, reinstall the ABS wheel sen- 


sor. Make sure the clearance between the sensor and the toothed rotor 


is as listed in this Chapter’s Specifications. | 


16 Bleed the brake circuit according to the procedure i in Section 12. 
Make sure there are no leaks from the hose connections. Test the 
brakes carefully before returning the vehicle to noma service. | 





10 Master cylinder - removal, overhaul and installation | 





- Note 1: Before. deciding to overhaul the master cylinder, check on the 
_ availability and cost of a new or factory rebuilt unit and.also the avail-_ 
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410.1 Unplug the electrical connector for 
the fluid level warning switch 


10.8a The brake fluid reservoir is retained by a screw 


ability of a rebuild kit. If you decide to rebuild the cylinder, inspect the 
bore as described in Step 12 before purchasing parts. Note 2: If 
installing a new or rebuilt master cylinder, adjust the booster pushrod- 
to-master cylinder clearance according to the Specifications in this 


Chapter. On 1997 and later models, a special factory tool is required, 


and it is suggested that the procedure be done at a dealership. 


Removal 


Refer to illustrations 10.1, 10.3 and 10.5 

1 Unplug the electrical connector for the fluid level warning switch 
(see illustration). Check continuity at the level sensor terminals; no 
continuity should be measured when the fluid level is above MIN. 

2 Carefully remove the brake fluid reservoir cap and remove as 
much fluid as possible from the reservoir with a syringe. Check conti- 
nuity of the level sensor; continuity should be measured when fluid 
level is below the MIN level. 

3 Place rags under the fittings and prepare caps or plastic bags to 
cover the ends of the lines once they are disconnected. Caution: 
Brake fluid will damage paint. Cover all body parts and be careful not to 
spill fluid during this procedure. Loosen the fittings at the ends of the 
brake lines where they enter the master cylinder (see illustration). To 
prevent rounding off the flats, use a flare-nut wrench, which wraps 
around the fitting hex. 

4 Pull the brake lines away from the master cylinder and plug the 
ends:to prevent contamination. On manual transaxle models, discon- 
nect and plug the fluid hose going from the master cylinder reservoir to 
the clutch master cylinder. 

5 Remove the nuts and washers attaching the master cylinder to 
the power brake booster (see illustration). 

6 Pull the master cylinder off the studs to remove it. Again, be care- 
ful not to spill the fluid as this is done. 





10.3 Loosen the brake line fittings with a 
flare-nut wrench 





10.5 Remove the master cylinder 
mounting bolts 


10.8b After the reservoir has been removed, pull the grommets 
from the master cylinder body; if they’re hard, cracked or 
damaged, or have been leaking, replace them 


10.9 Using a Phillips screwdriver, depress the pistons, then 
remove the stopper bolt; be sure to replace the sealing washer 
for the stopper bolt 


Overhaul 

Refer to illustrations 10.8a, 10.8b, 10.9, 10.10, 10.11a and 10.11b 

7 Before attempting the overhaul of the master cylinder, obtain the 
proper rebuild kit, which will contain the necessary replacement parts 
and also any instructions which are specific to your model. 

8 Remove the reservoir retaining screw, pull off the reservoir and 
remove the grommets (see illustrations). 

9 Place the cylinder in a vise and use a punch or Phillips screw- 
driver to depress the pistons until they bottom against the other end of 
the master cylinder. Hold the pistons in this position and remove the 
stopper bolt from the master cylinder (see illustration). 





10.10 Depress the pistons again and 
remove the snap-ring with a pair of snap- 
ring pliers 


10 Carefully remove the snap-ring at the end of the master cylinder 
(see illustration). 

11. The internal components can now be reiioverd from the bore (see 
illustrations). Make a note of the proper order of the components so 
they can be returned to their original locations. Note: The two springs 
are different, so pay particular attention to their installed order. 

12 Carefully inspect the bore of the master cylinder. Any deep score 
marks or other damage mean that a new master cylinder is required. 
DO NOT attempt to hone the bore. 

13 Replace all parts included in the rebuild kit, following any instruc- 
tions in the kit. Clean all re-used parts with brake system cleaner. 
Warning: Do not use any petroleum-based solvents. During reassem- 
bly, lubricate all parts liberally with clean, fresh brake fluid. 

14 Push the assembled components into the bore, bottoming them 
against the end of the master cylinder, then install the stopper bolt. 

15 Install the new snap-ring, making sure it’s seated properly in the 
groove. 

16 Install the reservoir grommets, reservoir and reservoir mounting 
screw. , 

17 Before installing the master cylinder, it should be bench bled. 
Since you’ll have to apply pressure to the master cylinder piston and, 
at the same time, control flow from the. brake line outlets, the master 
cylinder should be mounted in a vise, with the jaws of the vise clamp- 
ing on the mounting flange. 

18 Insert threaded plugs into the brake line outlet holes and snug 
them down so no air will leak past them, but not so tight that they can- 
not be easily loosened. | 

19 Fill the reservoir with brake fluid of the recommended Re (see 
Chapter 1). 

20 Remove one plug and push the piston assembly into the bore to 
expel the air from the master cylinder. A large Phillips sdidie oiled can 
be used to push on the piston assembly. 

21 To prevent air from being drawn back into the master cylinder, the 
plug must be replaced and snugged down before releasing the pres- 
sure on the piston. 

22 Repeat the procedure until only brake fluid is expelled from the 
brake line outlet hole. When only brake fluid is expelled, repeat the pro- 
cedure at the other outlet hole and plug. Be sure to keep the master 
cylinder reservoir filled with brake fluid to prevent the introduction of 
any additional air into the master cylinder system while bleeding it. 

23 Since high pressure is not involved in the bench bleeding proce- 
dure, an alternative to the removal and replacement of the plugs with 
each stroke of the piston assembly is available. Before pushing in on 
the piston assembly, remove the plug as described in Step 20. Before 
releasing the piston, however, instead of replacing the plug, simply put 
your finger tightly over the hole to keep air from being drawn back into 
the master cylinder. Wait several seconds for brake fluid to be drawn 
from the reservoir into the bore, then depress the piston again, remov- 





10.11a After the snap-ring has been 
removed, the primary (No. 1) piston 
assembly can be removed 
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10.11b If necessary, tap the master 
cylinder against a block of wood to eject 
the secondary piston 


ing your finger as brake fluid is expelled. Be sure to put your finger 
back over the hole each time before releasing the piston, and when the 
bleeding procedure is complete for that outlet, replace the plug and 
tighten it before going on to the other port. 


Installation 


Refer to illustration 10.27 - 

24 Install the master cylinder over the studs on the power brake 
booster, install the washers, and tighten the nuts only finger-tight at. 
this time. Don’t forget to use a new gasket. 

25 Thread the brake line fittings into the master cylinder. Since the 
master cylinder is still loose, it can be moved slightly so the fittings 
thread in easily by hand. Be careful not to strip the nies as the fit- 
tings are tightened. 

26 Tighten the master cylinder mounting nuts to the torque listed in 
this Chapter’s Specifications. Tighten the brake line fittings securely 
using a flare-nut wrench. On manual transaxle models, connect the 
fluid hose going from the clutch master cylinder to the brake master 
cylinder reservoir. 

27 _ Fill the master cylinder reservoir with fluid, then bleed the master 
cylinder and the brake system (see Section 11). To bleed the master 
cylinder on the vehicle, have an assistant depress the brake pedal and 
hold it down while you loosen the fitting to allow air and fluid to escape 
(see illustration). Tighten the fitting, then allow your assistant to return 
the pedal to its rest position. Repeat this procedure on all fittings until 
the fluid is free of air bubbles. Check the operation of the brake system 
carefully before driving the vehicle. 





10.27 Have an assistant depress the brake pedal and hold it 
down, then loosen the fitting nut, allowing the air and fluid to 
escape; repeat this procedure on both fittings until the fluid is 

clear of air bubbles 
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41.3 Unscrew the brake line threaded fitting with a flare-nut 
- wrench to protect the fitting corners from being rounded off 


ee Ea 


141. Brake hoses and lines - inspection and replacement 


a T 


Inspection 


1 About every six months, with the vehicle raised and supported > 


securely on jackstands, the rubber hoses which connect the steel 
brake lines with the front and rear brake assemblies should be 
inspected for cracks, chafing of the outer cover, leaks, blisters and 
other damage. These are important and vulnerable parts of the brake 
system and inspection should be complete. A light and mirror will be 
helpful for a thorough check. If a hose exhibits any of the above condi- 
tions, replace it with a new one. : 


Replacement 


Front brake hose 

Refer to illustrations 11.3 and 11.4 

2 Loosen the wheel lug nuts, raise the vehicle and support it 
securely on jackstands. Remove the wheel. 

3 At the frame bracket, unscrew the brake line fitting from the hose 
(see illustration). Use a flare-nut wrench to prevent rounding off the 
corners and hold the hose fitting with an open-end wrench. 

4 Remove the U-clip from the female fitting at the bracket with a 
pair of pliers (see illustration), then pass the hose through the bracket. 
5 . At the caliper end of the hose, remove the banjo fitting bolt, then 
separate the hose from the caliper. Note that there are two copper 
sealing washers on either side of the fitting - these sealing washers 
should be replaced with new ones during installation. 


6 To install the hose, pass the caliper fitting end through any — 


bracket, as necessary, then connect the fitting to the caliper with the 
banjo bolt and new copper sealing washers. Make sure the locating lug 
on the fitting is engaged with the hole in the caliper, then tighten the 
bolt to the torque listed in this Chapter’s Specifications. 

7 Push the hose support into the strut bracket and install the U-clip, 
as necessary. Make sure the hose is not twisted between the caliper 
and any brackets. 

8 Route the hose into the frame bracket, again making sure it is not 
twisted, then connect the brake line fitting, starting the threads by 
hand. Install the U-clip, then tighten the fitting securely. 

9 Bleed the caliper (see Section 12). 

40. Install the wheel and lug nuts, lower the vehicle and tighten the 
lug nuts to the torque listed in the Chapter 1 Specifications. . 


Rear brake hose 
41. The rear brake hose serves as the flexible connection between 


two rigid metal lines, one on the body and the other on the suspension. — 


Both ends of the hose are attached :to these metal lines with threaded 
fittings and U-clips. Refer to Steps 2, 3 and 4 above. Be sure:to bleed 
the wheel cylinder when you’re done (see Section 12). 





11.4 Pull off the U-clip with a pair of pliers 


Metal brake lines 


12 When replacing brake lines, be sure to use the correct parts. 
Don’t use copper tubing for any brake system components. Purchase 
steel brake lines from a dealer or auto parts store. 

13 Prefabricated brake line, with the tube ends already flared and fit- 
tings installed, is available at auto parts stores and dealer parts depart- 
ments. These lines are also bent to the proper shapes. 

14. When installing the new line, make sure it is securely supported in 
the bracket(s) and has plenty of clearance between moving or hot 
components. 

15. After installation, check the master cylinder fluid level and add 
fluid as necessary. Bleed the brake system (see Section 12) and test 
the brakes carefully before driving the vehicle in traffic. 


ne Ee 


42 Brake hydraulic system - bleeding 


i 


Refer to illustration 12.8 

Warning: Wear eye protection when bleeding the brake system. If the 
fluid comes in contact with your eyes, immediately rinse them with 
water and seek medical attention. Do not get any brake fluid on the 
brake pads. , 7 
Note: Bleeding the hydraulic system is necessary to remove any air 
that manages to find its way into the system when it has been opened 
during removal and installation of a hose, line, caliper or master cylin- 


‘der. 


1 lf a brake line is disconnected at the brake master cylinder, or if 
air has entered it due to low fluid level in the brake master cylinder 
reservoir, start bleeding the brakes at the wheel cylinder or caliper far- 
thest from the brake master cylinder, and move to the next closest 
wheel cylinder or caliper until all four wheels are bled. 

2 — |fa brake line was disconnected only at a wheel, then only that 
caliper or wheel cylinder must be bled. 

3 ‘If a brake line is disconnected at a fitting located between the 
master cylinder and any of the brakes, that part of the system served 
by the disconnected brake line must be bled. 

4 Remove any residual vacuum from the brake power booster by 
applying the brake several times with the engine off. | 
5 Remove the master cylinder reservoir cover and fill the reservoir 
with brake fluid. Reinstall the cover. Note: Check the fluid level often 
during the bleeding operation and add fluid as necessary to prevent the 
fluid level from falling low enough to allow air bubbles into the master 
cylinder. : : 
6 Have an assistant on hand, as well as a supply of new brake fluid, 
a clear plastic container partially filled with clean brake fluid, a length of 
plastic, rubber or vinyl tubing to fit over the bleeder valve and a wrench 
to open and close the bleeder valve. : 

7 Fora brake system bleeding of all four wheels, begin at the right 
rear wheel: remove the bleeder cap and attach the vinyl hose to the 
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12.8 When bleeding the brakes, a hose is connected to the bleed 
screw at the caliper or wheel cylinder and then submerged in 
brake fluid - air will be seen as bubbles in the tube and container 
(all air must be expelled before moving to the next wheel) 


bleeder valve. Loosen the bleeder valve slightly, then tighten it to a 
point where it is snug but can still be loosened quickly and easily. If 


bleeding only specific wheels or portions of the brake system, follow. 


the appropriate Steps below. 

8 Place one end of the tubing over the bleeder valve and submerge 
the other end in brake fluid in the container (see illustration). 

9 Have the assistant pump the brakes slowly a few times to get 
pressure in the system, then hold the pedal down firmly. 

10 While the pedal is held down, open the bleeder valve just enough 
to allow a flow of fluid to leave the valve. Watch for air bubbles to exit 
the submerged end of the tubing. When the fluid flow slows after a 
couple of seconds, close the valve and have your assistant release the 
pedal. 

11. Repeat Steps 9 and 10 until no more air is seen leaving the tub- 
ing, then tighten the bleeder valve securely and proceed to the left 
front wheel, the left rear wheel and the right front wheel, in that order, 
and perform the same procedure. Be sure to check the fluid in the 
master cylinder reservoir frequently, keeping it about 3/4 full during 
bleeding. Note: A/ways use new, fresh brake fluid. Old fluid or fluid 
from an opened container contains moisture which will deteriorate the 
brake system components. . 

12 At the end of the operation, refill the master cylinder with fluid to 
the MAX mark on the reservoir. 


13. Check the operation of the brakes. The pedal should feel solid — 


when depressed, with no sponginess. If necessary, repeat the entire 
brake system bleeding. Warning: Do not operate the vehicle if you are 
in doubt about the effectiveness of the brake system. 





13 Power brake booster - check, removal and installation 





Operating check 

1 Depress the brake pedal several times with the engine off and 
make sure there’s no change in the pedal reserve distance (distance 
from the pedal to the floor). | 

2 Depress the pedal and start the engine. If the pedal goes down 
slightly, operation is normal. : 


Airtightness check 


3 Start the engine and turn it off after one or two minutes. Depress 
the brake pedal slowly several times. If the pedal depresses less each 
time, the booster is airtight. 











13.6 Detach the hose from the power brake booster; make sure 
you don’t puncture or tear the hose during removal 


i 





13.10a To disconnect the power brake booster pushrod from the 
brake pedal, remove the retaining clip and clevis pin (center 
arrow); to detach the booster from the firewall, remove the four 
mounting nuts (arrows, upper right nut not visible in this photo) 


4 Depress the brake pedal while the engine is running, then stop the 
engine with the pedal held depressed. If there is no change in the 
pedal reserve travel after holding the pedal for 30 seconds, the booster 
is airtight. Note: /f the airtightness check fails in either Step above, first 
try checking and/or replacing the power brake booster vacuum 
hose/check valve and repeat the airtightness check. 


Removal 


Refer to illustrations 13.6, 13.10a and 13.10b 

5 Power brake booster units shouldn’t be disassembled. They 
require special tools not normally found in most automotive repair sta- 
tions or shops. Because of its critical relationship to brake perfor- 
mance, the booster should be replaced with a new or rebuilt one. 

6 Disconnect the vacuum hose/check valve leading from the engine 
to the booster (see illustration). Be careful not to damage the hose 
when removing it from the booster fitting. 

7 Remove the brake master cylinder (see Section 10). 

8 Remove the steering column lower finish panel (see Chapter 11). 
9 Remove the pedal return spring. 

10 Locate the pushrod clevis connecting the booster to the brake 
pedal (see illustrations). Remove the cotter pin from the clevis pin 
with pliers and pull out the clevis pin. 
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; Clevis Pin 


Vacuum Hose/ ‘ 
Check Valve Clip 


Gasket 





Brake Booster 


13.10b Power brake booster installation details 





41. Remove the four nuts holding the brake booster to the firewall 
(see illustration 13.10b). You may need a light to see the mounting 
nuts. 

42 Slide the booster straight out from the firewall until the studs clear 
the holes. Be careful not to tear or damage the brake booster gasket 
between the firewall and the booster. 


Installation 


Refer to illustrations 13.15a and 13.156 

43 _ Installation is basically the reverse of removal. Tighten the booster 
mounting nuts to the torque listed in this Chapter’s Specifications. Be 
sure to use a new Clevis retaining clip if the old clip is loose. 

44 When installing the power brake booster vacuum hose/check 
valve, be sure to install the vacuum hose/check valve with the arrows 
on the vacuum hose toward the engine. 

15 If the power brake booster unit is being replaced, the clearance 
between the master cylinder piston and the pushrod in the power 
brake booster must be measured and, if necessary, adjusted. Using a 
depth micrometer or vernier caliper, measure the distance from the 
pocket of the primary piston to the master cylinder mounting flange. 
Next, with the engine running for vacuum applied to the power brake 








Clearance 


413.15a There should be a slight amount of 
clearance between the booster pushrod 
and the master cylinder pushrod; if there 
is interference between the two, the 
brakes. may drag; if there is too much 
clearance, there will be excessive brake 
pedal travel 


LL 





413.15b To adjust the length of the booster 
pushrod, hold the serrated portion of the 
rod with a pair of pliers and turn the 
adjusting screw in or out, aS hecessary, lo 
achieve the desired setting 
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booster (or vacuum applied by a vacuum pump, if desired), measure . 
the distance from the end of the vacuum booster pushrod to the 
mounting face of the booster where the master cylinder mounting 
flange seats (see illustration). Subtract the depth of the piston pocket 
from the protrusion of the pushrod to calculate the clearance and com- 


' pare your findings with the values listed in this Chapter’s Specifica- 


tions. If not, turn the adjusting screw on the end of the power booster 
pushrod until the clearance is within the specified limit (see illustra- 
tion). 

46 After the final installation of the master cylinder and brake hoses 
and lines, the brake pedal height and freeplay must be adjusted and 
the brake system must be bled. See the appropriate Sections of this 
Chapter for the procedures. 


TT 


14 Parking brake - adjustment 

a 
Refer to illustration 14.3 

14 The parking brake lever, when properly adjusted, should travel 
five to seven clicks, when a moderate pulling force is applied. If it trav- 
els less than the specified minimum number of clicks, the parking 
brake may not be releasing completely and could cause the rear 
brakes to drag. If the lever can be pulled up more than the specified 
maximum number of clicks, the parking brake may not hold adequately 
on an incline, allowing the car to roll. 

2 To gain access to the parking brake cable adjuster, remove the 
rear console (see Chapter 11). 

3 Remove the adjusting nut clip and adjust nut (see illustration). 


- Turn the adjusting nut until the desired travel is attained. Tighten the 


locknut. | 
4 Install the rear console. 


LT 


145 Parking brake cables - replacement 


Equalizer-to-brake lever cable 


Refer to illustration 15.4 

1 Loosen the rear wheel lug nuts, raise the rear of the vehicle and 
support it securely on jackstands. Block the front wheels. Remove the 
wheel. 

2 Make sure the parking brake is completely released. Remove the 
console at the parking brake lever (see Chapter 11). 

3 Remove the parking brake lever adjusting nut. 

4 Under the vehicle, it is best to remove the exhaust and heat shield 
components in the area of the parking brake cable connection to the 


LL 





14.3 Remove the cover and turn the 
adjusting nut until the desired lever 
travel is obtained 


—————_—— 





15.4 Under the vehicle, remove the return spring and front 
parking cable 


a Ss 


15.7b Remove the cable bolts or nuts at the rear brake assembly 





parking brake lever. Remove the return spring and front parking cable 
(see illustration). 

5 Pry out the rubber grommet from the floorpan and pull the front 
parking cable out. 

6 Installation is the reverse of removal. Apply a light coat of grease 
to the portion of the cable end that engages with the equalizer. And 
coat the sealing edge of the rubber grommet with silicone to ensure 
that it remains watertight. 


15.9 Twist the cable end until it can be removed from 
the equalizer 
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15.7a Remove the parking cable bolts (drum brakes) or cable 
bracket nuts (rear disc brakes) and detach the parking 
brake cable 7 





15.8 Remove the retaining clip at the equalizer and detach the 
forward end of the parking brake cable 


Equalizer-to-parking brake cable 


Refer to illustrations 15.7a, 15.7b, 15.8 and 15.9 

7 Remove the parking cable mounting bolts (on vehicles with drum 
brakes) located along the vehicle chassis, or the nuts (on vehicles with 
rear disc brakes) from the parking brake cable floorpan mounts (see 
illustrations). Detach the parking brake cable from the rear wheel. 

8 Remove the parking cable retaining clip at the bracket end (see 
illustration). 

9 Detach the parking brake cable from the equalizer (see illustra- 
tion). Pull the cable out from under the vehicle. 

10 _ Installation is the reverse of removal. Apply a light coat of grease 
to the portion of the cable end that engages with the equalizer. 

11. Adjust the parking brake when the parking brake cable is rein- 
stalled (See Section 14). 





16 Brake pedal - check and adjustment 





Pedal height 


Refer to illustration 16.1 


1 Measure the pedal height (see illustration) and compare your 
measurement to the pedal height listed in this Chapter’s Specifica- 


2 _ If the pedal height is incorrect, adjust it as follows: 
3 Unplug the electrical connector from the brake light switch. 
4 _ Loosen the brake light switch locknut and turn the brake switch 


~ 





. 





Pedal Height _ 


- 46.1. Brake pedal height is the distance between the pedal and 


the firewall when the pedal is released — 






until it does not contact the pedal. 
5 Loosen the pushrod focknut. - 2 oie 
6 - Adjust the pedal height by turning the pedal pushrod. 
7 Tighten the pushrod locknut. — | | | 
8 On 1990 to 1994 models, turn the brake light switch until it lightly 


contacts the pedal stopper. On 1995 and later models, allow a clear-. 


~ ance between the adjusting screw and the pedal of 0.004 to 0.039 
inches. Note: On 1995 through 1997 models, use a new brake light 
switch assembly each time the brake pedal adjustment is made. | 
9 On 1990 through 1994 models, turn the brake light switch an 
additional 1/2 turn. : _ | | 
10 Tighten the brake light switch locknut.. . 

41 Plug in the brake light switch electrical connector. 

42 Check that brake lights come on when the brake pedal is 


depressed, and go off when the brake pedal is released. 
13 Check the pedal freeplay (see below). ~~ | 


Pedal freeplay — 

Refer to illustration 16.15 . iy 

14 Stop the engine if it’s running, and depress the brake pedal sev- 
eral times until there’s no more vacuum left in the booster. = 
15 Gently press the pedal by hand until you feel some resistance, 


then measure the distance between the fully released pedal and the 


point at which you feel resistance (see illustration). Compare your " 


measurement with the pedal freeplay listed in this Chapter’s Specifica- 
tions. If the pedal freeplay is incorrect, adjust it as follows: | 
16 Adjust the brake pedal pushrod to obtain the specified pedal 
freeplay, then adjust the brake light switch as described. If the pedal 
freeplay cannot be adjusted properly, troubleshoot the brake system. 


Pedal reserve 


17 Start the engine, depress the brake pedal a few times, then press | 


down hard and hold it. . % | 

18 Pedal reserve travel is measured from the floor to the top of the 

~ pedal while it is held depressed. Compare your measurement to the 
pedal reserve listed in this Chapter's Specifications. | 7 


19 °=«‘Ifthe pedal reserve is less than specified, check the adjustment of _ 


t 
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Pedal Freeplay 
1-—6mm | 


16.15 Brake pedal freeplay is the distance between the pedait 


when released and the point at which some resistance is first felt 


when the pedal is depressed 






the rear brake shoes, malfunction of the automatic adjuster in rear 
drum brakes, and/or the power brake booster pushrod-to-master _ 
cylinder piston clearance. If the brake pedal feels spongy, bleed the | 


brake system (see Section 12). 


17. Brake light switch - check and replacement 


Check a yo 4 | 
4 The brake light switch is located on a bracket at the top of the — 
brake pedal (see illustration 16.15). The switch activates the brake 


- fights at the rear of the vehicle when the pedalisdepressed. 
9 To check the brake light switch, simply note whether the brake 


lights come on when the pedal is depressed and go off when the pedal 


is released. If they do not function correctly, adjust the switch as 


described in Section 16 (adjusting the switch is part of brake pedal — 
adjustment). — | ee So eee ~  e 

3 If the lights still do not come on, either the switch is not getting 
voltage, the switch itself is defective, or the circuit between the switch: 
and the lights is defective. There is always the remote possibility that 
all of the brake light bulbs are burned out, but this is not very likely. 

4 Use a voltmeter or test light to verify that there’s voltage present 
at one side of the switch connector. lf no voltage is present, trou- 


~ bleshoot the circuit from the switch to the fuse box. If there is voltage 
present, check for voltage on the other terminal when the brake pedal 


is depressed. If no voltage is present, replace the switch. If there is 
voltage present, troubleshoot the circuit from the switch to the brake 
lights (see the wiring diagrams at the end of Chapter 12). 


Replacement he *e ts, 
5. Disconnect the negative battery cable from the battery. 


6 Unplug the electrical connector for the brake light switch. _ 
7 Loosen the brake switch locknut and unscrew the switch from the 


_ pedal bracket. - 
8 Installation is the reverse of removal. 


9 Adjust the brake pedal and brake light switch (see Section 16). 
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- Torque specifications 
Wheel 1Ug nuts .....ceccccceeeeceetessnseeceersenseeeeiees ee | 


Front suspension 


Balljoints | . ae 
Balljoint-to-contro! arm DOI/MUES sessssessssetentesnst pies sasqwngaengennanence 
Balljoint-to-steering knuckle nut sesusesenenenarenecseneneeanenenesensasearanenseatens - 


cone arm 


we 


_ Front pivot > eeeaenr a eae - hasan 
~ Rear pivot bolt... EEL decane tuluatteasasteaaendte bday atecesszebebeendstaetons 


Rear pivot nut - 1990 through 1 1994... Sa eee ener en : 
i stabilizer bar. | ate, - , 


eee ea em mn res ea Pern ees 
Link nuts. ace oo as | 


1990 through 1994 ..csesenignntenste ee Saeee  ee 
“ 1995 and tn cas serucsasifucapsvenerseateotieesr desta 
? Front struts . | | ih 28 7 


_ Strut-to- -steering knuckle bolts/nuts _ itn du atta, Mer 3% 

1990 through AOQ8 pects ficicccd et sieients iclstoie att une eee satedeene 

iB of i 1995 and later.......... Siicibio ta wacaure ste seduverantenmeessieytae secasihaqsceeeecnigean 
- Strut upper mounting nuts — ae ; SAP at he. ak 

| © 1990 through 1992....-sssssse er Saaeketgantcseeee cia nies ducanenea sotebeeonts 

~ 1993 through 1994, 1995 and later.... Sinai scksiades ei gantreiatniaseandee cere 


_ Suspension saad anus rod Ree: ses cinta ere pantssnnensaszroess 7 


Rear suspension 


Trailing. link strut rod front nuts/bolts 


©4990 through 1994 ......sssecsssseensnreenneten pete erarneitieaes 
4995 and later (bolt) .. bias “cagenseastcy=nceuneuasvaxcecnaken corserneprasgeoessnensageess 
1995 and Jater - brake cable bracket nut on strut rod. saneapeenensengenscacs 


rag link strut rod rear nuts/bolts _ 


4990 through i gaa pe ae 


“4995 and later (bolt) ... Pg eo, acceddicececay ns as stan nea enna ona aaeeee 


Lateral link suspension arm: No. 1 & No, 2 outboard riut/bott gee he 
“4990 through 1 OA .aessassssseessennnnessneeenecnnennenas sepecaenuneectanpeneasennensenaeers 
1995 and later .. sysop iasenesnceengareggenrenngereananepenoraaene ceeereagencuanaapnonnee 


69 wiies —_ 


_ Ft-Ibs (unless otherwise indicated) _ — 


See Chapter 1 


69 to 86. 


32 to 41 


69to93 tt” 
69to93. 


| Tighten to 3/4-inch of sf exposed thread — 
32 to 44 ~ ees 


76 to 93. | 


22 to 30” 
341046 


58to8t 


471068 


14to18 


69 to 93 — 


63 to 86 or 
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‘Torque specifications (continued) 


Rear suspension (continued) 

Lateral link suspension arm No. 1 & No. 2 inboard nut/bolt 
1990 through 1994 ......ccccsccssesesssesssssieceeseseeseeees Ki ARCRN RRR 
1995 and later - front arm DOlt/nUt oo... eccecesceessecessseesseeseesseeseses ae 
1995 and later - rear arm cam plate bolt/nut ............. auitvanisecommenmmeuven 


Rear hub and bearing assembly to rear spindle lOCKNUt..........:esseeee 


Rear drum brake backing plate-to-rear spindle pole” 


1990 through 1994........... EE EMR AE a. eee ee 


oot SEA ON lARG siccinwexsansseanaueeyetbvanvennasenvs Se ha eetits ie 
Rear stabilizer bar | , | 
Link nuts - 1990 through 1994................ ne TT ee re TTT 
_Link nuts - 1995 and later ............... Leesa uhuiivaaan pet eaken imme RCN NaCI 
‘ Bushing retainer bolts/nuts ................+ eT ee ere 
Rear struts a ee 2 re 
Strut-to-spindle riuite/bolts savas lavasieeieacvecl Diam heuns Lohmann tie 
Strut upper mounting nuts ............... i scleeubecdeliss God edenenende acvesnondbaabenwn 
sea Sepa piston rod Hite Scaravens buoteelemewotenean mss 


Steering «| , re > gy 
Airbag module-to-steering wheel. screws (4 995 and later only. tie cae 
sae they gear bracket nuts Pm 4 . #. <2 “, of 


‘Models tHrOUGN. 1996 ...ceiciciscrenndvtaddadisestinreonsdinactéentbastindedeeetnesesnenst is 
1999 and later ......... heannathnina eS anna kalba dine. tninebcie piltags ake auiiomen nee: 
- . Note: See procedure for torque sequence. | en 8 
_ Power steering pressure hose banjo nut | : : 
 $OSG through 1994 av cccccnsnsnaawenmmncmndamwadknmnnrem: — 
41965 cd atl ui ctivictccsmnnst-cecamlencrmemenerement feast aninemcyeuais 
~ Steering wheel NUt............ccccccssseesessssseeceereeseseeneneeeees i varenomuacesiee nia masnwuyiin 
-Tie-rod-ends .- -. . gre E 
Tie-rod end-to-steering knuciia ut sis ave saa eee IRR 
_ Tie-rod end locknut.............0 sti vanieceengeaaeain: ees ecealaarin emnnenae) 
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4 General information 





Refer to illustrations 1.1 and 1.2 

The front suspension (see illustration) is a MacPherson strut 
- design. The upper end of each strut/coil spring assembly is attached to 
the vehicle’s body strut support. The lower end of the strut assembly is 
connected to the upper end of the steering knuckle. The steering 
knuckle is attached to a balljoint mounted on the outer end of the sus- 
pension control arm. A stabilizer bar reduces body roll. : 

The rear suspension (see illustration) also utilizes strut/coil 
spring assemblies. The upper end of each strut is attached to the vehi- 
cle body. The lower end of each strut is attached to an axle carrier 


(spindle). The carrier is located by a pair of suspension arms on each 


side, and a longitudinally mounted strut rod (trailing arm) between the 
body and each carrier. 


The rack-and-pinion steering gear is located behind the 
engine/transaxle assembly and actuates the tie-rods, which are | 


attached to the steering knuckles. The inner ends of the tie-rods are 
protected by rubber boots which should be inspected periodically for 
secure attachment, tears and leaking lubricant. | 

The manual steering system consists of the steering wheel col- 
umn, connected by universal joints to the rack and pinion steering 
gear. The power steering system consists of a belt-driven pump and 
associated lines and hoses which assists in actuating the rack.and pin- 
ion steering gear. The power steering pump reservoir should be 
checked periodically (see Chapter 1). Looseness in the steering can be 
caused by wear in the steering shaft universal joints, the sia eons 

the tie-rod ends, and loose retaining bolts. 


Precautions , an 
| Pipanenty, when working on the suspension or steering system 


Ft-Ibs (unless otherwise indicated) — 


50 to 70> 


64 to 86. 


—26t039 
130 to 173 


331043 
34 to 49 


Tighten to 11/16 inch of exposed thread 


32 to 44 


32 to 43 


69 to 93 


34 to 46° 


41to49. 


70 to 104 in-Ibs 


28 to 38 


55 to 77 


‘12 to 17 


18 to 26 
29 to 36 


32 to 41 
26 to. 36 
14 to 19 


components, you may come.across fasteners which seem impossible 
to loosen. These fasteners on the underside of the vehicle are continu- 
ally subjected to water, road grime, mud, etc.; and can become rusted 
or “frozen,” making them extremely difficult to remove. In order to 
unscrew these stubborn fasteners without damaging them (or other 
components), be’sure to use a generous amount of penetrating oil and 
allow it to soak in for a while. Using a wire brush to clean exposed 
threads will also ease removal of the nut or bolt and prevent damage to 
the threads. Sometimes a sharp blow with a hammer and flat-faced © 
punch (do not use a sharp- pointed or sharp-edged punch) will break 
the bond between nut and bolt threads, but care must be taken to’pre- 
vent the punch from slipping off the fastener and ruining the threads. 
Heating the stuck fastener and surrounding area with a torch some- 
times helps too, but this is not recommended because of the obvious 
dangers associated with heat and flame sources. Long breaker bars 
and extension, or “cheater,” pipes will increase leverage, but never use 
an extension pipe on a ratchet - the ratcheting mechanism could be 
damaged. Sometimes tightening the nut or bolt first will help to break it 
loose. Fasteners that require drastic measures to remove should 
always be replaced with new ones. -__ 

Since most of the procedures dealt with in this eke? involve 
jacking up the vehicle and working underneath it, a good pair of jack- 
stands will be needed. A hydraulic floor jack is the preferred type of 


qd jack to lift the vehicle, and it can also be used to support certain com- 


ponents during various operations. Warning: Never, under any circum- 
stances, rely on a jack to support the vehicle while working on it. When- 
ever any of the suspension or steering fasteners are loosened or 
removed they must be inspected and, if necessary, replaced with new. 


_ones of the same part number or of original equipment grade, material 


strength, size, quality and design. Torque specifications must be fol- 
lowed for proper reassembly and component retention. ‘Never attempt 


_ to heat or straighten any suspension or steering components. Instead, 
‘replace any bent or otherwise damaged part with a new one. 
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1.1 Front suspension and related components 


Front stabilizer bar link bolt 2 Support crossmember Strut/coil spring assembly 

Note: Stabilizer bar and clamps not 3 Control arm Right driveaxle assembly 

shown | 4 Balljoint Left driveaxle assembly 
Rack-and-pinion steering gear 


1.2 Rear suspension components 


Rear lateral suspension arm - No. Rear arm toe adjuster Rear stabilizer bar 
Rear lateral suspension arm - No. (1990 through 1994; 1995 and later Strut/coil spring assembly 
use cam plate adjusters) Rear spindle 
Strut rod (trailing link) Rear suspension crossmember 
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2.3 To detach the strut assembly from the 
steering knuckle, remove the two nuts, 
then knock out the bolts with a hammer 
and flat-nosed punch 





2 Strut assembly (front) - removal, inspection and 
installation 





Removal 


Refer to illustrations 2.3 and 2.5 

1 Loosen the wheel lug nuts, raise the vehicle and support it 
securely on jackstands. Remove the wheel. 

2 _Unbolt the brake hose bracket from the strut. If the vehicle is 
equipped with ABS, detach the speed sensor wiring harness from the 
strut by removing the clamp bracket bolt. 

3 Remove the strut-to-knuckle nuts (see illustration) and knock 
the bolts out with a hammer and punch. 

4 Separate the strut from the steering knuckle. Be careful not to 
overextend the inner CV joint. Also, do not let the steering knuckle fall 
outward and strain the brake hose. 

5 Support the strut and spring assembly with one hand and remove 
the strut-to-body nuts (see by tone Remove the assembly out 
from the fenderwell. 


Inspection 

6 Check the strut body for leaking fluid, dents, cracks and other 
obvious damage which would warrant repair or replacement. 

7 Check the coil spring for chips or cracks in the spring coating (this 
will cause premature spring failure due to corrosion). Inspect the spring 
seat for cuts and general deterioration. 

8 If any undesirable conditions exist, proceed to the strut disassem- 
bly procedure (see Section 3). 


Installation 


9 Guide the strut assembly up into the fenderwell and insert the 
upper mounting studs through the holes in the body. Once the studs 
protrude, install the nuts to support the strut from falling back down- 
ward. The help of an assistant is recommended, as the strut is heavy 
and awkward. : 

10 Slide the steering knuckle into the strut flange and insert the two 
bolts. Install the nuts and tighten them to the torque listed in this Chap- 
ter’s Specifications. 

11. Connect the brake hose bracket to the strut and tighten the bolt 
securely. If the vehicle is equipped with ABS, install the speed sensor 
wiring harness bracket. 

12 Install the wheel and lug nuts, then lower the vehicle and tighten 
the lug nuts to the torque listed in the Chapter 1 Specifications. 

13 Tighten the upper mounting nuts to the torque listed in this Chap- 
ter’s Specifications. 

14 Drive the vehicle to.an alignment shop to have the front end align- 


2.5 To detach the upper end of the strut 
assembly from the body, remove the 
upper mounting nuts (arrows) 
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3.3 Install the spring compressor 
according to the tool manufacturer’s 
instructions and compress the spring until 
all pressure is relieved from the upper 
spring seat 


ment checked, and if necessary, adjusted. Note: When disposing of a 
used strut assembly, return them to your automotive parts store or 
dealer - some struts are gas-charged and require special disposal pro- 
cedures. 





3  Strut/spring assembly - replacement 





1 lf the struts or coil springs exhibit the telltale signs of wear (leak- 
ing fluid, loss of damping capability, chipped, sagging or cracked coil 
springs) explore all options before beginning any work. The strut/shock 
absorber assemblies are not serviceable and must be replaced if a 
problem develops. However, strut assemblies complete with springs 
may be available on an exchange basis, which eliminates much time 
and work. Whichever repair/replacement method you choose, check 
on the cost and availability of parts before disassembling your vehicle. 
Warning: Disassembling a strut is potentially dangerous and utmost 
attention must be directed to the job, or serious injury may result. Use 
only a high-quality spring compressor and carefully follow the manu- 
facturer’s instructions furnished with the tool. After removing the coil 
spring from the strut assembly, set it aside in a safe, isolated area. 


Disassembly 


Refer to illustrations 3.3, 3.4, 3.5, 3.6 and 3.7 

2 Remove the strut assembly following the procedure described in 
the previous Section. Mount the strut assembly in a vise. Line the vise 
jaws with wood or rags to prevent damage to the unit and do not 
tighten the vise excessively. 

3 Following the tool manufacturer’ s instructions, install the spring 
compressor (which can be obtained at most auto parts stores or 
equipment yards on a daily rental basis) on the spring and compress it 
sufficiently to relieve all pressure from the upper spring seat (see illus- 
tration). This can be verified by wiggling the spring. 

4 Loosen the piston shaft nut (see illustration). It may be neces- 
sary to hold the shaft from turning while loosening the nut. 

5 Remove the nut and suspension support (see illustration). Mark 
the suspension support so that it will be reinstalled with the same side 
inboard (there is a factory “direction indicator” marking that faces 
inboard, away from (opposite) the side of the strut with the lower 
bracket mounting holes; you should mark the orientation when disas- 
sembling). Inspect the bearing in the suspension support for smooth 
operation. If it does not turn smoothly, replace the suspension support. 
Check the rubber portion of the suspension support for cracking and 
general deterioration. If there is any separation of the rubber, replace it. 
6. Lift the spring seat and upper insulator from the piston shaft (see 
illustration). Check the rubber spring seat for cracking and hardness, 
replacing it if necessary. 
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3.4 Remove the piston shaft nut 3.5 Lift the suspension support off the piston shaft 


cop 
8 






Suspension 
Support 
S Thrust 
Shock Absorber : Bearing 
with Coil Spring 
Spring 
w—— TS Seat 


3.6 Remove the spring seat from the piston 
shaft 





Coil Spring 


Spring 
Bumper 





Lower 
insulator 
Shock Absorber 
3.7 Remove the compressed spring 
assembly - keep the ends of the spring 
pointed away from your body 3.10 Typical strut and coil spring assembly details 





7 Carefully lift the compressed spring from the assembly (see illus- Reassembly 3 
tration) and set it in a safe place. Warning: Keep the ends of the Refer to illustrations 3.10 and 3.11 


daly heen Se Boar PG piston shaft : 10 If the lower insulator is being replaced, set it into position with the 
step (dropped portion) seated in the lowest part of the seat. Extend the 


9 Check the lower insulator (if equipped) for wear, cracking and Seales 
hardness and replace it if necessary. damper rod to its full length and install the rubber bumper (see illus 
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3.11 When installing the spring, place the 
end into the recessed portion of the lower 
seat (arrow) 


4.2b front suspension 
details - 1995 through 
1998 models 


Front stabilizer bar 
control link nut 
Front lower arm 
assembly 
Lower arm bushing 
Lower arm balljoint 
Lower arm bushing 
Front stabilizer bar 
control link 
Lower arm balljoint 
from the control arms on a 1994 or earlier pinch bolt/nut 
model, remove the link nut, bushings, 
spacer, washers and link bolt 


— 


NO 


Da AR ® 





4.2a To detach the front stabilizer bar 


N 


tration). Apply rubber lubricant to the rubber bumper contact surfaces. 
11 Place the coil spring onto the lower insulator, with the end of the 
spring resting in the step (lowest part of the insulator) (see illustra- 
tion). 3 

12 Install the upper insulator and upper spring seat. Apply rubber 
lubricant to the upper insulator contact surfaces. 

13 Install the bearing and suspension support to the piston shaft. 
Locate the suspension support with the direction indicator mark in line 
with the lower bracket, away from (opposite) the lower bracket mount- 
ing holes (as removed in the steps above). 

14 Install the nut and partially tighten it. 

15 Remove the spring compressor tool. 

16 Tighten the suspension support to the torque listed in this Chap- 
ter’s Specifications. Eo cilia | 

17 Install the strut assembly following the procedure outlined previ- 
ously (see Section 2). : 





4 — Stabilizer bar and bushings (front) - removal and 
installation 





Removal. 


Refer to illustrations 4.2a, 4.2b and 4.7 

1 _ Loosen the front wheel lug nuts. Raise the front of the vehicle and 
support it securely on jackstands. Apply the parking brake and block 
the rear wheels to keep the vehicle from rolling off the stands. Remove 
the front wheels. Remove the engine undercover. 


and steering systems 








2 If you’re working on a 1990 through 1994 model, remove the sta- 
bilizer bar link nut, bolt, bushings and washers (see illustration). Store . 
the parts in order as they were mounted, for correct reassembly later. If 
you’re working on a 1995 to 1998 model, remove the stabilizer bar 
control link nut at the lower arm assembly (see illustration). On 1999 
and later models, the stabilizer bar link goes upward from the end of 
the bar and attaches to a bracket on the front strut. 

3 Store the parts as they were mounted, for correct reassembly 
later. : 
4 ~ Remove the nuts from the steering gear (rack and pinion) and pull 
the steering gear forward. 

5 Support the engine (the preferred method is using a hoist above 
the engine). ; : 

6 Remove the support crossmember under the engine (see illus- 
tration 1.1). Support the engine/transaxle from above with an engine 
hoist or support cradle. Disconnect the tie rod ends from the steering 
knuckle, and the lower balljoints at each side (see Section 6). With the 


exhaust system dropped and the transaxle (manual) control rod and 


extension bar disconnected, remove the bolts holding the crossmem- 
ber (the U-shaped subframe holding the engine and transaxle) and 
lower the crossmember with a floorjack until the stabilizer bar brackets 
can be accessed and removed. 

7  Unbolt the stabilizer bar brackets from the crossmember (see 
illustration). 

8 With the stabilizer bar off the vehicle, inspect the bracket bush- 
ings. If they are cracked, worn or deteriorated, replace them. 

9 Clean the bushing area of the stabilizer bar with a stiff wire brush 
to. remove any rust or dirt. 
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4.7 To detach the front stabilizer bar from the crossmember, 
remove the bolt from the bushing brackets 


Installation 


10 Apply rubber lubricant to the bushings at the stabilizer bar clamp 
brackets and at the stabilizer bar ends (attachments to the suspension 
A-arm). Caution: Do not use petroleum or mineral-based lubricants or 
brake fluid - they will lead to deterioration of the bushings. 

11. Installation is the reverse of removal. Install the bushings on the 
stabilizer bar with the bushing flat bottom/split facing the crossmem- 
ber, and with the bushing located on the stabilizer bar at the installa- 
tion position line painted on the stabilizer bar. Note: On 1995 and later 
models, install the stabilizer bar bracket in the direction shown by the 
arrow marked on the bracket. Install and tighten the stabilizer bar 
bracket nuts to the torque listed in this Chapter’s Specifications. 

12 Raise the crossmember into position. Install and tighten the 
crossmember bolts to the torque listed in this Chapter’s Specifica- 
tions. 

13 Move the steering gear (rack and pinion) back into position and 
install the steering gear mounting bracket nuts. Tighten the steering 
gear (rack and pinion) mounting nuts to the torque listed in this Chap- 
ter’s Specifications. Reinstall the lower balljoints and tie rod ends to 
the steering knuckles (see Section 6), raise the main crossmember with 
the floorjack and reinstall the bolts. Reinstall the exhaust system. 

14 Install the stabilizer bar link bolt, bushings, washers, and nut in 
the order as removed in the Steps above and tighten to the specified 
length of exposed thread as listed in this Chapter’s Specifications. 





5 Control arm - removal, inspection and installation 





Removal 


Refer to illustration 5.5 

1 Loosen the wheel lug nuts on the side to be dismantled, raise the 
front of the vehicle, support it securely on jackstands and remove the 
wheel.. . 

2 Remove the stabilizer bar link nut (see illustrations 4.2a and 
4.2b), bushings, washers and bolt. 

3. Remove the front control arm pivot bolt and washer (see illustra- 
tion 1.1). 3 | 

4 Remove the rear control arm pivot bushing clamp bolts (see illus- 
tration 1.1). Note: /t is not necessary to remove the pivot bushing nut 
that retains the control arm bushing unless you are replacing the bush- 
ing. : 

5 Remove the pinch bolt and nut holding the steering knuckle to the 
lower balljoint (see illustration), then pry the control arm balljoint from 
the steering knuckle. 

6 Remove the control arm. 

7 — If replacing the lower balljoint, detach the lower balljoint from the 
control arm. 





5.5 To detach the control arm from the steering knuckle balljoint, 
first remove the pinch bolt and nut, drive the bolt out, then pry the 
balljoint stud from the steering knuckle 


Inspection 


8 Check the control arm for damage or distortion and the bushings 
for wear, replacing parts as necessary. Do not attempt to straighten a 
bent control arm. 


Installation 


9 Installation is the reverse of removal. Tighten all of the fasteners 
to the torque values listed in this Chapter’s Specifications. Note: 
Before tightening the pivot bolts, raise the outer end of the control arm 
with a floor jack to simulate normal ride height. 
10 Install the wheel and lug nuts, lower the vehicle and tighten the 
lug nuts to the torque listed in the Chapter 1 Specifications. 

11. It is a good idea to have the front wheel alignment checked, and if 
necessary, adjusted after this job has been performed. 


ee 
6  Balljoints - replacement 

sug chanics ilps alpaca eit it ear alten 
Refer to illustration 6.3 : 

1 Loosen the wheel lug nuts, raise the vehicle and support it 
securely on jackstands. Remove the wheel. 

2 Remove the pinch bolt and nut holding the steering knuckle to the 
lower balljoint. Pry the control arm balljoint from the steering knuckle 
(see illustration 5.5). 

3. Remove the bolt and nuts securing the balljoint to the control arm 
(see illustration). Separate the balljoint from the control arm with a 
prybar. 





6.3 Remove the balljoint bolt and nuts from the control arm and 
remove the balljoint 
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4 To install the balljoint, insert the balljoint threaded stud through 
the hole in the lower A-arm and install the nut, but do not tighten the 
nut yet. 

5 Install the balljoint mounting bolt and nut. Tighten the balljoint bolt 
and nuts to the torque listed in this Chapter’s Specifications. 

6 Insert the balljoint into the steering knuckle fully, and install the pinch 
bolt and nut. Tighten to the torque listed in this Chapter’s Specifications. 
7 Install the wheel and lug nuts. Lower the vehicle and tighten the 
lug nuts to the torque listed in the Chapter 1 Specifications. 


SS ess ssestsuassensnsnstessstsnsnsesnensnsees 


7 Steering knuckle and hub - removal and installation 
SO REGRESS i A a NR. ee aS REIS 


Warning: Dust created by the brake system may contain asbestos, 
which is harmful to your health. Never blow it out with compressed air 
and do not inhale any of it. Do not, under any circumstances, use 
petroleum-based solvents to clean brake parts. Use brake system 
cleaner only. 





Removal 


1 Loosen the wheel lug nuts, raise the vehicle and support it 
securely on jackstands. Remove the wheel. 

2 Remove the brake caliper and the brake disc (see Chapter 9), and 
disconnect the brake hose from the strut. 

3 If the vehicle is equipped with ABS, remove the wheel speed sen- 
sor. 

4 Loosen, but don’t remove the strut-to-steering knuckle nuts and 
bolts (see Section 2). 

S Separate the tie-rod end from the steering knuckle arm (see Sec- 
tion 17). 

6 Remove the pinch bolt and nut holding the steering knuckle to the 
lower balljoint (see illustration 5.5). Pry the control arm balljoint from 
the steering knuckle. : 

7 Push the driveaxle from the hub as described in Chapter 8. Sup- 
port the end of the driveaxle with a piece of wire. 

8 The strut-to-knuckle bolts can now be removed. 

9 Carefully separate the steering knuckle from the strut and lift out 
the steering knuckle. 


Installation 


10 Guide the steering knuckle and hub assembly into position, 
inserting the driveaxle into the hub. 

11. Push the steering knuckle into the strut flange and install the bolts 
and nuts, but do not tighten them yet. 

12 Insert the balljoint into the steering knuckle and install the pinch 
bolt and nut. Tighten the balljoint pinch bolt and nut to the torque listed 
in this Chapter’s Specifications. 

13 __ If you are installing a new balljoint, install it on the control arm (see 
Section 5), but do not tighten the bolt and nuts yet. 

14 Attach the tie-rod to the steering knuckle arm (see Section 17). 
Tighten the strut bolt nuts, the balljoint-to-control arm bolt and nuts 


and the tie-rod nut to the torque listed in this Chapter’s Specifications. 


Install a new tie rod nut cotter pin. 

15 Place the brake disc on the hub and install the caliper as outlined 
in Chapter 9. 

16 Install the driveaxle/hub nut and tighten it to the torque listed in 
the Chapter 8 Specifications. 

17 Install the wheel and lug nuts. 

18 Lower the vehicle and tighten the lug nuts to the torque listed in 
the Chapter 1 Specifications. 


Salesian elles tata llinasnians sais ge ke a ca 
8 Hub and bearing assembly (front) - removal and 
installation 7 

(inline nari ita ise i i ca 
1 Due to the special tools and expertise required to press the hub 
and bearing from the steering knuckle, this job should be left to a pro- 
fessional mechanic. However, the steering knuckle and hub may be 
removed and the assembly taken to a dealer service department or 
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9.2a 1990 through 1994: To detach the rear stabilizer bar, remove 
the bushing nut, bushings, spacer, washers and 
bushing bolt 


other repair shop. See Section 7 for the steering knuckle and hub 
removal procedure. 
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9 Stabilizer bar and bushings (rear) - removal and 


installation 
na liana esata ina nas esa ee be SU Reet Et 
Refer to illustrations 9.2a, 9.2b and 9.3 
1 Loosen the rear wheel lug nuts. Raise the rear of the vehicle and 


’ place it securely on jackstands. Remove the rear wheels. 


2 If you’re working on a 1990 through 1994 model, remove the sta- 
bilizer bar link nut (see illustration), bolt, bushings and washers. Store 
the parts in order, for correct reassembly later. if you’re working on a 
1995 or later model, remove the stabilizer bar control link nut at the 
strut assembly (see illustration). Store the parts as they were 
mounted, for correct reassembly later. 

3 _Unbolt the stabilizer bar bushing clamps from the body (see illus- 
tration). 


‘4 The stabilizer bar can now be removed from the vehicle. Pull the 


bushings off the stabilizer bar using a rocking motion. 

S Check the bushings for wear, hardness, distortion, cracking and 
other signs of deterioration, replacing them if necessary. Also check 
the stabilizer bar link bushings for the same conditions, and replace if 
necessary. 

6 Using a wire brush, clean the areas of the bar where the bushings 
ride. Installation is the reverse of the removal procedure. Apply rubber 
lubricant to the bushings prior to installation. Caution: Do not use 
petroleum-based products or brake fluid, as these will damage the rub- 
ber. 

7 Install the bushings at the stabilizer bar brackets with the bushing 
flat bottom/split facing the crossmember, and with the bushing located 
on the stabilizer bar at the installation position line painted on the sta- 
bilizer bar. | 

8 Install and tighten the stabilizer bar bracket nuts to the torque 
listed in this Chapter’s Specifications. 

9 Install the stabilizer bar end bushings, washers, and nut in the 
order as removed in the Steps above and tighten to the specified 
length of exposed thread as listed in this Chapter’s Specifications. 





10 Strut assembly (rear) - removal, inspection and 
installation 





Removal 


Refer to illustrations 10.2 and 10.5 
1 Loosen the rear wheel lug nuts, raise the rear of the vehicle and 
support it securely on jackstands. Remove the wheel. 
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9.2b Rear stabilizer bar details - 1995 and later models 


71 Rear stabilizer bar control link 4 
2 Rear stabilizer bar clamp 5 
3 Rear stabilizer bar 


Lower contro! link nut 
Upper control link nut 





9.3 To detach the rear stabilizer bar from the 
,vehicle body, remove the bolts (arrow) from the 
bushing brackets (1990 through 1994 
model shown) 


10.2 Remove the clip (arrow) and pass the hose 
fitting through the slot in the bracket (1990 
through 1994 model shown) 





2 Remove the clip and detach the brake hose from the bracket on 
the strut (see illustration). If the vehicle is equipped with ABS, detach 
the wheel speed sensor wire from the strut. 

3 Support the spindle with a floor jack. 

4 Remove the strut-to-spindle bolt nuts. Don’t let the spindle fall 
outward, as this could strain the brake hose. 

5 Access the upper strut mounting bolts through the trunk on four- 
door models, and through the passenger compartment/hatch door on 
two-door models, removing trim as necessary (see Chapter 11). On 
1997 and later models, remove the trunk side trim panels, rear seat 
belts, package tray and the rear seat (see Chapter 11). Have an assis- 
tant support the strut, then remove the upper strut-to-body mounting 
nuts (see illustration). Remove the strut assembly. 


Inspection 


6 _ Follow the inspection procedures described in Section 2. If you 
determine that the strut assembly must be disassembled for replace- 
ment of the strut or the coil spring, refer to Section 3. 

7 When reassembling the strut, make sure the suspension support 
is aligned as removed, according to the procedure to note the location 
of the suspension support during disassembly, which is with the two 
mounting studs lined up with the center of the piston rod. | 


Installation 


8 Maneuver the assembly up into the fenderwell and insert the 
mounting studs through the holes in the body. Install the nuts, but 
don’t tighten them yet. 

9 ~° Push the spindle into the strut lower bracket and install the bolts and 





10.5 To detach the upper end of the rear strut from the vehicle, 
remove these nuts (arrows) 


nuts, tightening them to the torque listed in this Chapter’s Specifications. 
10 Attach the brake hose to the strut bracket and install the clip. If 
the vehicle is equipped with ABS, attach the wheel speed sensor wire 
to the strut. 

11 Install the wheel and lug nuts, lower the vehicle and tighten the 
lug nuts to the torque listed in the Chapter 1 Specifications. 

12 Tighten the strut upper mounting nuts to the torque listed in this - 
Chapter’s Specifications. 
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11.3 To detach the rear strut rod from the 3 
spindle, remove this bolt - 1990 through 
1994 shown 





11.4 To disconnect the strut rod from the 
body, remove this bolt - 1990 through 
1994 show 


13 Repeat Steps 1 through 7 for the other strut. 

14 Reinstall any trim removed (see Chapter 11). Note: When dispos- 
ing of a used strut assembly, return them to your automotive parts store 
or dealer - some struts are gas charged and require special disposal 
procedures. 





11 Strut rod - removal and installation 





Refer to illustrations 11.3 and 11.4 

1. ‘There is one trailing strut rod on each rear wheel, attached with 
bushings forward of the rear wheel and running back to the rear wheel 
carrier. 

2 Loosen the wheel lug nuts, raise the vehicle and support it 
securely on jackstands. Remove the wheel. 

3 Remove the strut rod-to-spindle bolt (see illustration). On 1995 
and later models remove the parking brake cable bracket (see illustra- 
tion 12.1b). 

4 Remove the strut rod-to-body bracket bolt (see illustration) and 
detach the rod from the vehicle. 

5 Installation is the reverse of the removal procedure, but don’t 
tighten the bolts until the suspension is raised by a jack to simulate 
normal ride height. Be sure to tighten the bolts to the torque listed in 
this Chapter’s Specifications. 

6 Install the wheel and lug nuts, then lower the vehicle. Tighten the 
lug nuts to the torque listed in the Chapter 1 Specifications. 
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12.1a Rear suspension details - 1990 through 1994 models 








12 Suspension arms - removal and installation 





Refer to illustrations 12.1a, 12.1b, 12.4 and 12.5 


Removal 


1. The lateral suspension arms are the two parallel suspension arms 
mounted on the rear crossmember (two arms for each rear wheel) (see 
illustrations). Loosen the rear wheel lug nuts, raise the rear of the 
vehicle and support it securely on jackstands. 

2 __ Block the front wheels and remove the rear wheel. 

3 Support the rear wheel carrier with a floor jack. If you’re working 
on a 1995 or later model, mark the suspension arm cam plate settings 
for proper reinstallation later and remove the crossmember access 
covers (see illustration 12.1b). 

4 Remove the nut, washer, and bolt from the inboard end of the 
suspension arm at the suspension crossmember (see illustration) and 
remove the bolt. : } 

5 Remove the nut, washer, and bolt from the outboard end of the 
suspension arm (at the rear spindle) (see illustration). 

6 Remove the lateral suspension arms. Caution: On 1990 through 
1994 models, DO NOT loosen the locknuts or turn the adjuster on the rear 
lateral suspension arms; moving this affects the rear wheel toe alignment. 


Installation 
7 Installation is the reverse of removal. — 
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12.1b Rear suspension details - 
1995 and later models 


1 Crossmember bolt access 
caps 

2 Suspension arm bolts, 
washers, nuts 

3 Suspension arm adjusting 
cam plate, cam bolt, nut 

4 No. 2 suspension arm 
(lateral link) 

5 Suspension arm-to- 
crossmember bolt, nut 

6 Suspension arm-to- 

-  erossmember bolt, nut 

7 No. 1 Suspension arm 
(lateral link) 

8 Brake cable bracket (on 
strut rod) and nut 

9 Strut rod (trailing link) 


12.4 To detach the rear lateral suspension arm from the 
suspension crossmember, remove the nut and washer - 1990 
through 1994 shown 


8 If you’re working on a 1995 or later model, install the cam plate so 
the notch faces the same direction as the adjusting cam bolt and align 
with the marks made prior to removal for proper reinstallation. 

9 Using a floor jack, raise the spindle to simulate normal ride height, 
then tighten all suspension fasteners to the torque listed in this ‘Chap- 
ter’s Specifications. If you replaced a rear lateral suspension arm (the 
adjustable lateral suspension arm), have the rear wheel toe adjusted by 
an alignment shop as soon as you are done. 

10 Install the wheel and lug nuts, then lower the vehicle to the 
ground. Tighten the wheel lug nuts to the torque listed in the Chapter 1 
Specifications. 





10-11 





42.5 To detach the rear lateral suspension arms from the spindle, 
remove the nut and bolt 


41. Have the rear wheel alignment checked by a dealer service 
department or an alignment shop. 


TT 


43 Hub and bearing assembly and rear brake assembly - 
removal and installation 


a 


Warning: Dust created by the brake system may contain asbestos, 
which is harmful to your health. Never blow it out with compressed air 
and don’t inhale any of it. Do not, under any circumstances, use 
petroleum-based solvents to clean brake parts. Use brake system 
cleaner only. 

Note: Due to the special tools required to replace the bearing, the hub 
and bearing assembly should not be disassembled by the home 





13.4 To remove the hub and bearing 
assembly, remove the center hub locknut 


mechanic. The assembly can be removed, however, and taken to a 
dealer service department or other repair shop to have the bearing 
replaced. 


Removal 


Drum brake models 

Refer to illustrations 13.4 and 13.5 

1 Loosen the wheel lug nuts, raise the vehicle and support it 
securely on jackstands. Remove the wheel. 

2 Remove the center hub cap. 

3 Remove the drum retaining screws and pull the brake drum from 
the hub (see Chapter 9). — 

4 Using a hammer and punch, unstake the hub locknut. Remove 
the hub locknut at the rear hub spindle (see illustration). 

S Remove the hub and bearing assembly gine its seat and from the 
brake assembly (see illustration). 

6 On 1990 through 1994 models, the rear axle hub c can be removed 
from the bearing to allow replacement of the bearing. Due to the spe- 
cial tools required to do this, you’ll have to take the hub and bearing 
assembly to an automotive machine shop and have the old bearing 
pulled off the hub and a new bearing pressed on (you can re-use the 
hub itself, as long as it is in good condition). 

7 . On 1995 and later models the hub and =o must be replaced 
as an assembly. 

8 For brake backing plate assembly removal, see Section 14. 


Disc brake models 


9 Loosen the wheel lug nuts, raise the vehicle and support it 
securely on jackstands. Remove the wheel. 

10 Remove the center hub cap. — 

11. Using a hammer and punch, unstake the hub locknut. Remove 
the hub locknut at the rear hub spindle. 

12 Remove the brake caliper and brake disc (see Chapter 9). 

13 Remove the hub and bearing assembly from the spindle. 

14 Refer to Steps 6 and 7 above. 

15 Remove the dust cover if necessary. 


Installation 


Rear drum brake models 

Refer to illustration 13.18 

16 Check that the brake assembly mounting bolts are tightened onto 
the rear spindle assembly to the torque listed in this Chapter’s Specifi- 
cations. 

1/7 Install the hub and bearing assembly on the spindle and install a 
new locknut. Tighten the locknut to the torque listed in this Chapter’s 
Specifications. 

18. Using a punch and hammer, stake the locknut lip down into the 


13.5 Remove the hub and bearing 
assembly from the spindle 
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13.18 Stake (punch) the locknut lip down 
into the spindle groove, to prevent the 
locknut from loosening 


spindle groove, to prevent the locknut from loosening (see illustra- 
tion). 

19 Reinstall the brake tubing to the brake assembly. 

20 Install the parking brake cable. 

21 Install the hub cap over the locknut, the brake drum and drum 
retaining screws, and the wheel. Lower the vehicle and tighten the lug 
nuts to the torque listed in the Chapter 1 Specifications. 


Disc brake models 


22 Install the dust cover, if removed, and tighten the mounting bolts 
to the torque listed in this Chapter’s Specifications. 

23 Install the hub and bearing assembly on the spindle. 

24 Install the brake disc. 

25 Install a new locknut on the spindle. Tighten the locknut to the 
torque listed in this Chapter’s Specifications. 

26 Using a punch and hammer, stake the locknut lip down into the 
spindle groove, to prevent the locknut from loosening (see illustra- 
tion 13.18). 

27 Install the center hub cap. 

28 Install the brake caliper (see Chapter 9). 

29 Install the wheel. Lower the vehicle and tighten the lug nuts to the 
torque listed in the Chapter 1 Specifications. 





14 Rear spindle - removal and installation 





Warning: Dust created by the brake system may contain asbestos, 
which is harmful to your health. Never blow it out with compressed air 
and don’t inhale any of it. Do not, under any circumstances, use 
petroleum-based solvents to clean brake parts. Use brake system 
cleaner only. 


Removal 


Drum brake models 


1 Loosen the wheel lug nuts, raise the vehicle and support it 
securely on jackstands. Remove the wheel. 

2 Remove the center hub cap. 

3. Unstake the locknut and remove the hub locknut at the rear hub 
spindle (see illustration 13.4). 

4 _ Remove the drum retaining screws and pull the brake drum from 
the hub (see Chapter 9). 

5 Remove the hub and bearing assembly from its seat, maneuver- 
ing it out through the brake assembly. 

6 Remove the brake line and the brake backing plate bolts, then 
remove the brake assembly from the rear spindle. It is not necessary to 
disassemble the brake shoe assembly or disconnect the parking brake 
cable from the backing plate. Suspend the backing plate and brake 
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assembly from the coil spring with a piece of wire: Note: If removing 


the rear brake backing plate assembly coe & detach the parking er 





brake cable (see. Chapter 9). 





7 ~~ If you’re working on a 4995 or ‘later: model, remov me | wheal 


speed sensor fromits spindle mount. : 3 
SoBe Support the. spindle wit a jack. Remove the suspension strut 
spindle bolts. vo : 





9. Remove the trailing arm-to-spindle nut and washer and remove. 





_ the lateral heeds oo 
10° Remove the spindle. - 


Disc brake models 


11 Loosen the wheel lug nuts, raise the vehicle and support, ee 5 Steering system generat information ae 


securely on jackstands. Remove the wheel. 
12 Remove the center hub cap. 


13. Unstake the locknut and remove the hub locknut at the rear Hub | 


spindle. 


14 Remove the brake caliper and brake disc (see Chapter 9). Iti is 3 riot’ 
necessary to disconnect the brake hose or detach the parking brake ~ 


cable. Suspend. the backing plate and brake Booey rom the coil 
spring with a piece of wire. ; 

15. Remove the hub: and bearing assembly from its seat. 

16— Remove the dust : cover if necessary.. 


17 If you’re working ona 1995 or later model, remove the wheel : 


speed sensor from the: spindle. 


6-18 ‘Support the. spindle. with a jack. Remove the suspension strut-to- 
‘spindle bolts (see Section: 10). _ 
~19° Remove the trailing arm-to- -spindle. nut and washer and remove i ae 


the lateral strut-to-spindle bolt (see Section ae 
20. Remove the spindle.’ ae 


| Installation 


Drum brake models - | | 

21 Inspect the spindle for: ‘stinks: deformation ‘and signs of wear. If it 
is ‘worn out, replace it with anew spindle. | 

22 Installation is the reverse of removal gee illustration 13. 3). 


23 Install the suspension arm bolt/nut and the strut rod bolts and’ 


‘nuts. Raise the spindle to simulate normal ride height, then tighten the 
fasteners to the torque values listed in this Chapter’ s Specifications. 
24 = If you’re working on a 1995 or later model, reattach the wheel 
speed sensor to the spindle... 
25 Remove the floor jack from under the spindle. Attach the brake 
assembly to the spindle, and tighten the. brake assembly mounting 
- bolts to the torque listed in this Chapter's ‘Specifications. Install-a new 


locknut. Tighten the locknut to the torque listed in this Chapter’ s Spec- . 


ifications and stake the locknut into. the econ groove (see illustra- 
tion 13.18). - bottles Be 
' 26 _ Install the hub/bearing. 

27 Connect the brake line. 

28 Install the rear brake drum (see Chapter 9). 

—29.- Install the wheel and lug nuts. 


' 30. Lower the vehicle and. Honren the | lug nuts to the torque. listed | ins 


3 the Chapter 1 Specifications. 





Disc brake models a | res 
31 “Inspect the spindle | for cracks, deformation and signs. sof wear. tf it 
is worn out, replace i it. with anew. ‘spindle. . . 7» : 

' 32. Installation is the reverse of removal.: 


33 Install.the suspension arm bolt/nut and the strut tod. Bolts. and 
nuts. Raise the spindle to simulate normal ride height, then tighten the | 


fasteners to the torque values listed in this Chapter’s Specifications. 
34. Remove the floor jack from under the spindle: = 

35 If you’ re. working on a 1995 or later. model, reattach the wheel 
speed sensor to the spindle. 


36° Install the dust cover and tighten the mounting bolts to the torque 


listed in this Chapter’s Specifications. 


37 Install the hub and bearing assembly on the spindie: Install: a shew 
locknut on the spindle. Tighten . the locknut to the torque sted in this . 


. Chapter’s Specifications. : 





a All models are © seule with raakcand-pinion s steerin 
_- ing gear is bolted to the engine cradle. and: operates : thi steering 
... knuckles via tie-rods. The inner ends of the tie-rods are protected by | 
. sfubber boots which should be inspected periodically for secure attach- 
~ ment, tears and leaking lubricant. 3 
2 On models with power steering, the power assist een consists 


38 Using a anes and ball peen hammer, stake the locknut ip down 


‘into. the. spindle groove, to prevent the. locknut from loosening (see . 
. iNustration 13.18)... 7 of 
So Be Install the ¢ center hub cap. Rertiove the jack from under the > spin: | 

Fae @ dle. i : x is 

40. Install the. brake disc, Install the Bake: disc retaining screws. and 
, tighten them to the torque listed'in: this Chapter’ s Specifications. 

AL install the brake caliper (see Chapter 9). . oh : 
~ 42> -Install the wheel. Lowerthe vehicle and tighten the ea nuts to othe 
















; oraue, listed ir in the Chapter 4 Specifications. 


steer- 


of a belt-driven pump and associated lines and hoses. The fluid level in 


the power steering pump reservoir should be checked periodically (see 


Chapter 1). | 
3 The steering wheel operates thie: steering shaft, which actuates 


_ the steering gear through universal joints. Looseness in the steering 


can be caused by wear in the steering'shaft universal joints, ‘the steer- 


ing gear, the tiectod ends or loose Teiang bolts. 





16. Steering wheel - removal and installation | 





Warning: 1995 and later rinedele are Saiipned with abbas The airbag - 


is armed and can deploy (inflate) whenever the battery is connected. To 
prevent accidental deployment (and possible injury), turn the ignition © 
key to LOCK and disconnect the negative battery cable whenever 
working near airbag components. After the battery is disconnected, .__ 
wait at least two minutes before beginning work (the system has a 
back-up capacitor that must fully. discharge). For more information see 

Chapter 12. : 


Removal 


Refer to illustrations 16. 1, 16. 2, 16. 3a, 16. 3b, 16. oe 16. 4, 16.5a and. 
16.5b. | 

1 Turn the. ignition key OFF, then disconnect the cable from the 
negative terminal of the battery. If the vehicle. is equipped: with an 
airbag system, wait at least two minutes. before proceeding. Also, if the 
vehicle is equipped. with an airbag, disconnect the electrical connector 


for the anes wing harness below. the dash ieee Raretion 





16. 1 Remove the under-dash panel and ere the electrical a 
_ connector in the Hagligads bisulull nee 8 ee 








16.2 On 1990 through 1994 models, 
remove the horn pad retaining screws 
behind the steering wheel 





CLOCK SPRING 


DRIVER-SIDE 
AIR BAG MODULE 


16.3¢c On 1995 and later models, remove the airbag module screws behind. — 


the steering wheel 





2 Turn the steering wheel so the wheels are pointing straight ahead, 
then remove the screws on the backside of the horn pad to the steer- 
ing wheel (see illustration). 
Warning: On 1995 and later models, follow the airbag servicing 
instructions prior to proceeding with any steps that may involve the 
airbag system: 

DO NOT disassemble any airbag component. 

DO NOT attempt repair of the airbag system wiring harness. 

DO NOT inspect or check the airbag system using an ohmmeter, 
because this can cause inadvertent deployment of the airbag. 

DO NOT disconnect the airbag module (SAS) with the ignition 
switch ON - this could cause inadvertent airbag deployment. 

DO NOT handle or carry the airbag with the trim cover facing you. 

When handling the airbag, DO NOT set the airbag module down 
with the trim cover facing down. | 

DO NOT touch a deployed airbag for at least 15 minutes - it can 
be extremely hot. 

Contact a dealer for proper disposal of a used airbag. 
3 On 1994 and earlier models, lift the horn pad from the steering 
wheel and remove the electrical connector behind the steering wheel 
cover (see illustrations). On 1995 and later models, remove the airbag 
attaching screws and detach the airbag module from the steering 
wheel. Disconnect the module electrical connectors (see illustration). 
Warning: Set the airbag module down with the trim side facing up. 
4 Remove the steering wheel locknut (see illustration), then mark 
the relationship of the steering shaft to the hub (if marks do not already 
exist or do not line up) to simplify reinstallation and ensure steering 
wheel alignment. | 
5S Remove the two steering wheel spoke screws to expose the 
threaded puller holes (see illustration) and attach a steering wheel 
puller. Use the puller to disconnect the steering wheel from the shaft 
(see illustration). 





16.3a Lift the horn pad straight out from 
the steering wheel and... 
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Gees 


16.3b ... remove the electrical connector 
behind the horn pad 





16.4 Remove the steering wheel nut 


Installation 


6 Make sure that the front wheels are facing straight ahead. 

7 To install the wheel, align the mark on the steering wheel hub with 
the mark on the shaft and slip the wheel onto the shaft. Install the nut 
and tighten it to the torque listed in this Chapter’s Specifications. 

8 On 1995 and later models, plug in the electrical connector for the 
airbag module and flip down the locking tab. : 

9 On 1995 and later models, make sure the airbag module electrical 
connector is positioned correctly and that the wires do not interfere 
with anything, then install the airbag module and tighten the retaining 
screws to the torque listed in this Chapter’s Specifications. 





16.5a Remove the two screws on the steering wheel spokes and 
attach a steering wheel puller 
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q 


16.5b Use a steering wheel puller to 
remove the steering wheel 








17.2 Remove the cotter pin from the 
castle nut and loosen - but don’t 








17.3a Loosen the jam nut . . 


remove - the nut 


10 On 1990 through 1994 models, install the horn pad and retaining 
Screws. 

11. Connect the negative battery cable. On models with an airbag, 
reconnect the electrical connector for the airbag wiring harness under 
the dash. With your body away from the airbag, turn the key On. The 
airbag warning light should go on for about six seconds then go off. 
This indicates the system is correctly assembled. 





17 Tie-rod ends - removal and installation 





Removal > 


Refer to illustrations 17.2, 17.3a, 17.3b and 17.4 

1 Loosen the wheel lug nuts. Raise the front of the vehicle, support 
it securely on jackstands, block the rear wheels and set the parking 
brake. Remove the front wheel. : 

2 Remove the cotter pin (see illustration) and loosen the nut on the 
tie-rod end stud. 

3. __ Hold the tie rod with a pair of locking pliers or wrench and loosen 
the jam nut enough to mark the position of the tie-rod end in relation to 
the threads (see illustrations). 

4 Disconnect the tie rod from the steering knuckle arm with a puller 
(see illustration). : 

5 Unscrew the tie-rod end from the tie-rod. 


Installation 
6 Thread the tie-rod end to the marked position on the tie-rod and 





17.3b ... then mark the position of the tie-rod end in relation to 
the threads 





insert the tie-rod stud into the steering knuckle arm. Tighten the jam 
nut securely. 

7 Install the castle nut on the stud: and tighten it to the torque listed 
in this Chapter’s Specifications. Install a new cotter pin. If the hole for 
the cotter pin does not line up with one of the slots in the nut, turn the 
nut an additional amount until it slides through easily. 

8 __ Install the wheel and lug ‘nuts. Lower the vehicle and tighten the 
lug nuts to the torque listed in the Chapter 1 Specifications. 

9 Have the alignment checked by a dealer service department or an 
alignment shop. 





18 Steering gear boots - replacement 





1 Loosen the lug nuts, raise the vehicle and support it securely on 
jackstands. Remove the wheel. 

2 Remove the tie-rod end and jam nut (see Section 17). 

3 Remove the steering gear boot clamps. Slide the boot off. 

4 _ Before installing the new boot, wrap the threads and serrations on 
the end of the steering rod with a layer of tape so the small end of the 
new boot is not damaged during installation. 

5 Place a new inner clamp over the steering gear. 

6 Slide the new boot into position on the steering gear until it seats 
in the groove in the steering rod and install clamps. Tighten the clamps 
securely. | 

7 Remove the tape and install the tie-rod end jam nut and tie-rod 
end (see Section 17). 

8 Install the wheel and lug nuts. Lower the vehicle and tighten the 
lug nuts to the torque listed in the Chapter 1 Specifications. 








POSES ATIF: 


17.4 Disconnect the tie-rod end from the steering knuckle arm. 
with a puller 
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19.2 Disconnect the power steering line 
fittings (arrows) 


19 Steering gear - removal and installation 





Warning: 7995 and later models are equipped with airbags. Make sure 
the steering shaft is not turned while the steering gear is removed or 
you could damage the airbag system. To prevent the shaft from turn- 
ing, turn the ignition key to the lock position before beginning work or 
run the seat belt through the steering wheel and clip the seat belt into 
place. Make sure the ignition switch is OFF. 


Removal 

Refer to illustrations 19.2, 19.3 and 19.7 

1 Disconnect the cable from the negative terminal of the battery. If 
the vehicle is equipped with an airbag, wait at least two minutes before 
proceeding. Loosen the front wheel lug nuts, raise the front of the vehi- 
cle and support it securely on jackstands. Apply the parking brake and 
remove the wheels. Remove the engine undercover splash shield. 

2 If equipped with power steering, place a drain pan under the 
steering gear. Detach the power steering pressure and return lines 
(see illustration) and cap or cover the ends to prevent excessive fluid 
loss and contamination. 

3 Mark the relationship of the steering column universal joint at the 
steering gear input shaft. Remove the steering column universal joint 
pinch bolt (see illustration). : 

4 Remove the steering column cover plates on the firewall in the 
engine compartment. To remove, mounting nuts are located under the 
dashboard in side the vehicle. : 

5 Separate the tie-rod ends from the steering knuckle arms (see 
Section 17). 2 

6 Onmanual transmission vehicles with power steering, remove the 
extension bar/control rod, located under the steering gear. On 1997 
and later models, support the engine/transaxle from above with an 
engine hoist or support cradle, then remove the engine mount cross- 
member. 

7. Support the steering gear and remove the steering gear bracket 
mounting nuts (see illustration). Separate the steering column shaft 
from the steering gear input shaft and remove the steering gear 
assembly. Warning: Do NOT turn the steering wheel while the steering 
gear is removed. If the steering wheel is inadvertently turned, recenter 
the steering wheel. 

8 Check the steering gear mounting grommets for excessive wear 
or deterioration, replacing them if necessary. 


Installation | 


9 Raise the steering gear into position and connect the steering gear 
input shaft and the steering shaft universal joint, aligning the marks. 

10 Install the steering gear mounting brackets and nuts and tighten 
them to the torque listed in this Chapter’s Specifications. Note: Torque 





19.3 Mark the relationship of the universal 
joint to the steering gear input shaft and 
remove the U-joint pinch bolt (arrow) 





19.7 Remove the steering gear bracket 

nuts, two on this bracket and two on the 

other side bracket (not shown in 
this photo) 


the upper bracket nuts first, then the lower nuts. On 1997 and later 
models, reinstall the engine mount crossmember. 

11 Connect the tie-rod ends to the steering knuckle arms (see Sec- 
tion 17). . 
12 Install the universal joint pinch bolt and tighten it to the torque 
listed in this Chapter’s- Specifications. 

13 If equipped with power steering, connect the power steering 
pressure and return hoses to the steering gear and fill the power steer- 
ing pump reservoir with the recommended fluid (see Chapter 1). 

14 Lower the vehicle and bleed the steering system (see Section 21). 


20 Power steering pump - removal and installation 


Removal 


Refer to illustrations 20.3a, 20.3b and 20.7 

1 Disconnect the cable from the negative battery terminal. 

2 Using a large syringe or suction gun, suck as much fluid out of the 
power steering fluid reservoir as possible. Place a drain pan under the | 
vehicle to catch any fluid that spills out when the hoses are discon- 
nected. Cap or cover the hoses to prevent entry of dirt or other con- 


‘taminants. 


3 Loosen the clamp and disconnect the fluid return hose from the 
pump (see illustrations). Detach the electrical connector from the 
pressure sensor on the pump, if applicable. 





20.3a On 1990 through 1994 models, loosen the fluid return hose 
clamp (right arrow) and detach the return hose from the power 
steering pump; remove the pressure line banjo nut (center arrow) 
and disconnect the pressure line from the pump; remove the 
pressure switch sensor connector from the pump (left arrow) 
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20.7 Besides the pivot bolt and nut, remove the adjuster bolts 
and nut (arrows) - 1990 through 1994 shown 


4 Remove the pressure line-to-pump banjo nut (see illustrations 
20.3a and 20.3b), then detach the line from the pump. 

5 Check the banjo bolt seals and replace if necessary. 

6 Raise the front of the vehicle and place it securely on jackstands. 
7 Loosen the pivot bolt/nut and adjuster bolt (see illustration), and 
remove the drivebelt (see Chapter 1). 

8 Remove the pivot, adjuster and mounting bolts/nuts, then remove 
the pump from the vehicle. 

9 _If access to engine components is required, remove the pump 
mounting bracket mounting bolts and remove the mounting bracket. 


Installation 


10 Installation is the reverse of removal. Be sure to tighten the pres- 
sure line fitting or banjo bolt to the torque listed in this Chapter’s Spec- 
ifications. Adjust the drivebelt tension following the procedure 
described in Chapter 1. 

11. Top off the fluid level in the reservoir (see Chapter 1) and bleed 
the system (see Section 21). 


ee 


21 Power steering system - bleeding 

ae een ee Ce 
1 Following any operation in which the power steering fluid lines 
have been disconnected, the power steering system must be bled to 
remove all air and obtain proper steering performance. 

2 _ Before starting the engine and with the front wheels in the straight 
ahead position, check the power steering fluid level and, if low, add 
fluid until it reaches the L (Low) mark on the dipstick. 


Power Steering Pressure (PSP) 
Switch Connector 


20.3b On 1995 and later models, 

detach the return line, remove the 
pressure line banjo fitting, and 
unplug the electrical connector 


Banjo Fitting 


Seal Washers Ce 





METRIC TIRE SIZES 


far 


AS (INCHES) 
PECT RATIO 
T-TEMPORARY (SECTION HEIGHT) = 


ee WIDTH) 15 
SECTION WIDTH Le pag at TYPE 
ws 85 B-BIAS - BELTED 


195 D-DIAGONAL (BIAS) 
205 
ETC 





22.1 Metric tire size code 





3 Start the engine and allow it to run at fast idle. Recheck the fluid 
level and add more new, fresh power steering fluid if necessary to 
reach the L mark on the dipstick. 

4 Bleed the system by turning the wheels from side to side, without 
hitting the stops. This will work the air out of the system. Continuously 
check the reservoir and keep the reservoir full of fluid as this is done. 

5 When the air is worked out of the system, return the wheels to the 
straight ahead position and keep the vehicle running for several more 
minutes before shutting it off, or road test as follows before shutting 
the engine off. 

6 Road test the vehicle to be sure the steering system is functioning 
normally and is noise-free. 

7 Recheck and top off the power steering fluid level to the F (Full) 
mark on the dipstick while the engine is at normal operating tempera- 
ture. Add fluid if necessary (see Chapter 1). 


nn ee eTnEEEREEEERRE nea 


22 Wheels and tires - general information 


EET EERIE 


Refer to illustration 22.1 

All vehicles covered by this manual are equipped with metric- 
sized fiberglass or steel belted radial tires (see illustration). Use of 
other sizes or types of tires may affect the ride and handling of the 
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vehicle. Don’t mix different types of tires, such as radials and bias 
belted; on the same vehicle as handling may be seriously affected. It is 
recommended that tires be replaced in pairs on the same axle, but if 
only one tire is being replaced, be sure it’s the same size, type, struc- 
ture and tread design as the other, with the same or better tread wear 
rating, traction rating, and temperature rating. 

Because tire pressure has a substantial effect on handling and 
wear, the pressure on all tires should be checked at least once a 
_ month or before any extended trips (see Chapter 1). Make sure that 
tires are not worn below the tread depth wear indicators molded into 
the tread or depth measured is at least the recommended depth in 
your owner’s manual or as recommended by the tire manufacturer. 

These models are factory-equipped with either steel or aluminum 
wheels. If alkaline compounds (road salt or saltwater) get on aluminum 
wheels, flush both the outside and inside the wheels with water soon. 
Wheels must be replaced if they are bent, dented, leak air, have elon- 
gated bolt holes, are heavily rusted or corroded, have wobble that is 
noticeable visually (the radial runout is excessive) or if the lug nuts will 
not stay tight. Wheel repairs that use welding or peening are not rec- 
ommended. Never use a temporary spare for more than the prescribed 
driving distance and speed, and do not use the temporary spare wheel 
with a standard tire. 

When installing/demounting tires, make sure the tire shop uses a 
“non-contact” tire mounting machine if you have aluminum wheels. 
Tire and wheel balance is important in the overall handling, braking, 
and performance of the vehicle. Unbalanced wheels can adversely 
affect handling and ride characteristics as well as tire life. Whenever a 
tire is installed on a wheel, the tire and wheel should be balanced by a 
shop with the proper equipment. Make sure the tire shop uses an off- 
vehicle tire balancer whenever balancing the wheels/tires, or damage 
to the front transaxle could result. 

Rotate tires front to back, and back to front. Do not include “Tem- 
porary Use Only” spare tire in the tire rotation. 





23 Wheel alignment - general information 





Refer to illustration 23.1 

A wheel alignment refers to the adjustments made to the wheels 
so they are in proper angular relationship to the suspension and the 
ground. Wheels that are out of proper alignment not only affect vehicle 
control, but also increase tire wear. The front end angles normally 
measured are camber, caster and toe-in (see illustration). On the front 
end, toe-in and camber are adjustable. The only adjustment possible 
on the rear is toe-in. The other angles should be measured to check for 
bent or worn suspension parts. 

Getting the proper wheel alignment is a very exacting process, 
requiring complicated alignment machines to perform the job properly. 
Because of this, you should have a shop with a four-wheel alignment 
machine and technician with the proper training to properly perform 
these tasks. However, we give the following information describing the 
basic idea of what is involved with wheel alignment so you can better 
understand the process and deal intelligently with the shop that does 
the work. 

Toe-in is the turning in of the wheels. The purpose of a toe speci- 
fication is to ensure stability with controlled parallel rolling of the 
wheels. In a vehicle with zero toe-in, the distance between the front 
edges of the wheels will be the same as the distance between the rear 
edges of the wheels. The actual amount of toe-in is normally only a 
fraction of an inch. On-the front end, toe-in is adjusted by the tie-rod 
end position on the tie-rod. On the rear end, it is adjusted by an 
adjuster on the rear suspension lateral link arm. Incorrect toe-in will 
cause the tires to wear , by making them scrub excessively on the road 
surface, and will cause the vehicle to be less stable, especially during 
straight line driving. 
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23.1 Front end alignment details 


A minus B = C (degrees camber) 

D = degrees caster 

E minus F = toe-in (measured in inches) 
G = toe-in (expressed in degrees) 


Camber is the tilt of the wheels from vertical when viewed from 
the end of the vehicle. When the wheels tilt out at the top, camber is 
positive (+). When the wheels tilt in at the top, camber is negative (-). 
The amount of tilt is measured in degrees from vertical; this measure- 
ment is the camber angle. This angle affects the amount of tire tread 
which contacts the road and compensates for changes in the suspen- 
sion geometry when the vehicle is cornering or traveling over varying 
surfaces. It is adjusted on the front end by replacing the lower strut-to- 
steering knuckle bolt with a special adjusting bolt. 

Caster is the tilting of the front steering axis from the vertical. A tilt 
toward the rear is positive caster and a tilt toward the front is negative 
caster. Caster is for directional stability by causing the steering to tend 
to return to center. 
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1 General information oe 





the models covered by this manual feature a “unibody” construc- 
tion, using a floor pan with front and rear frame side rails which. support 
the body components, front and rear suspension systems and other 
mechanical components. Certain components. are particularly vulnera- 
ble to accident damage and can be unbolted and repaired or replaced. 
Among these parts are the body moldings, bumpers, hood and trunk 
lids and all glass. 
_ Only general body maintenance practices and body panel repair 
procedures within the scope of the do- iE yourselfer: are included in this 
‘Chapter. or 





2 oe maintenance _ 





1° The condition of your vehicle’ Ss body: is very important, because 
the resale value depends a great deal on it. It’s ‘much more difficult to 
repair a neglected. or damaged: body than‘it is to repair mechanical 


~*~ components. The. hidden areas of the body, such as the: wheel wells, 
the frame and the engine compartment, are: equally important, | 
although they: don't require | as reer oo: as me rest of the | 


body. 

2  Oncea year, or every 12,000 niles, ‘it is good to ‘have the Binder: 
side of the body steam. cleaned: Alf traces of dirt and oil will be 
removed and the area can then be inspected carefully for rust, dam- 
aged brake lines, frayed electrical wires, damaged cables. and other 
probiems. The front Sobers oe cee be eieaeed after 
completion of this job. - 2 

3 At the same time, clean the engine and the engine compartment 
with a steam cleaner or water soluble degreaser. 


4 The wheel wells should be given close attention, since cadences: 
ing can peel away and stones and dirt thrown up by the tires can cause — 


the paint to chip and flake, allowing rust to set in. If rust is: found, clean 
down to the bare metal and apply an anti-rust paint. 


'5 The body should be washed about once:a week. Wet the vehicle | 


thoroughly to soften the dirt, then wash it down with a soft sponge and 
plenty of clean soapy water. If the surplus dirt is not washed off very 
carefully, it can wear down the paint.» : 


6 Spots of tar or asphalt thrown up from | the roai should be | 


removed with. a cloth soaked in solvent. | 


Instrument panel - removal and installation.....:......::::-00 fvtws eos 
Outside mirror - removal and iristallation .....-sisscseiesosersesseserosens eercaeee 4 > 
Radiator grille, front turn signal/running light, and lower anil: 
molding - removal and installation.........ccecseeetee TE. 
Rear hatch - removal, installation and adjustment... 20 
Rear hatch support strut(s) - replac@Ment .......-s.scsssesseeceeeeeeeee 21 
Rear quarter glass - replaceMeNnt..:...... eee enetteereeneeee 18 
Seat belts - Check ......ccecssssssesereeees ee een mee eet gein. OB 
_ Seats - removal and installation........ Saline dateeeeleestnesece? wscourbaarteeete. ee 
Steering column covers - removal and installation .. Seuepiawina sues “fee! 
Trunk lid - removal, installation and adjustment bags Sieinane divisions: PAO 
Upholstery and carpets - Maintenance... 4 
Vinyl trim - Maintenance..........ccsereereereess iin dua soudeutaauneneatnoascadentage . 38 
Window regulator - removal and installation ....cco-seeeeen: sits Sidess 16 


Windshield and fixed glass - replacement......... cccgettgctanssavanpannetannn “Oe 


7 Once every six months, wax the body and chrome trim. If a 
chrome cleaner is used to remove rust from any of the vehicle’s plated _ 
parts, remember that the cleaner also: removes part of the chrome, ‘so 
use it sparingly. | 


3. Vinyl trim - maintenance 

Don’t clean vinyl trim with detergents, caustic soap or petroleum: | 
based cleaners. Plain soap and water-works just fine, with a soft brush 
to clean dirt that may be ingrained. Wash the vinyl as frequently as the 
rest of the vehicle. 

After cleaning, application of a. high quality rubber and vinyl pro- a 
tectant will help prevent oxidation and. cracks. The protectant can also. 
be applied to weatherstripping, vacuum lines and rubber hoses, which 
often fail as a result ol chemical degradation, ¢ and to the tires. | 


4 Perel? and ao maintenance 





1 Every three rnenthe’ remove the Garbett or mats. and: lean the 
interior of the vehicle (more’ frequently if. necessary). Vacuum the. 
upholstery and carpets to remove loose dirt and dust. : 

2 Leather upholstery requires. special care. Stains should be_ 
rémoved with warm water and avery mild soap solution. Use a clean, 
damp cloth to remove the soap, then wipe again with a dry cloth. 
Never use alcohol, gasoline, nail polish remover or thinner to clean 
leather upholstery. 

3 After cleaning, regularly treat leather eeu with a leather 
wax. Never use car wax on leather upholstery. 

4 In areas where the interior of the vehicle is subject t to bright sun- 


‘light, cover leather seats with a sheet if the vehicle is to be sacl out for 


any length of time. 


5 — repair - minor damage | 





Plastic aA panels 


— The following: repair. procedures are for minor - soratchés and 
adie Repair of more serious damage should be left to a dealer.ser- 
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_ vice department or qualified auto body. shop. Below is a list of the 
equipment and materials necessary to perform the following een 
| procedures on plastic body panels. 
| _ -Wax, grease and silicone removing_ solvent 
__ Cloth-backed body tape 
_. .Sanding.discs 
_ Drill motor with three-inch disc holder 
_.Hand sanding block - | 
Rubber squeegees 
~~ Sandpaper 
.. Non-porous mixing palette 
“Wood paddle or putty knife 
- Curved-tooth body file 
Flexible parts repair material 


Flexible panels (front and rear bumper trim) 


1°. Remove the: damaged panel, if necessary or desirable. In most | 


cases, repairs can be carried out with the panel installed. » 


a2 Clean the area(s) to be repaired with a wax, grease and silicone | 


removing solvent applied with a water-dampened cloth. 


3 If the damage is structural, that is, if it extends thrsigfi ome naa a 


clean the backside of the panel area to be repaired as well. Wipe dry. 
4 Sand the rear surface about-1-1/2 inches beyond the break: 


5 Cut two pieces of fiberglass cloth large enough to overlap, the | 


| break by about 1-1/2 inches. Cut only to the required length. 
6 Mix the adhesive from the repair kit according to the instructions 
included with the kit, and apply a layer of the mixture. approximately 


18-inch thick on the. backside of a panel. Overlap. the break By at 


_ least 1- 4/2 inches. | 


- 7. .Apply one piece a of fergie cloth to the adhesive ond cover the 


cloth with additional adhesive. Apply a second piece of fiberglass cloth 
to the adhesive and immediately cover the cloth with additional adhe- 
‘sive in sufficient quantity to fill the weave. 


8 Allow the repair to cure for 20 to 30 minutes 2 at 60-degrees to 80- | 


degrees F. _ 
9 _—siIf necessary, trim the excess repair material at the edge. 


10° Remove all of the paint film over and around the area(s) to be - 
7 repaired. The repair material should not: overlap: the painted: surface. ' 


11° With a drill motor and a sanding disc’(or a rotary file), cut'a “V” 
_ along the break line approximately 1/2-inch wide. Remove all dust and 
loose particles from the repair area. | 

12 Mix and apply the repair material. Apply a light coat first over the 


7 damaged aréa; then continue applying material until it reaches i a level. 


slightly higher than the surrounding finish. 

13 Cure the mixture for. 20 to 30 minutes at 60- “degrees: to 80- 
degrees F. 

14 Roughly estabiish the contour of the area’ ‘being repaired with a body 
file: If low areas or pits remain, mix and apply additional adhesive. 


15. Block sand the damaged area with sandpaper to. establish the ; 


actual contour of the surrounding surface. . 
16 «(If desired, the repaired area can be temporarily. erotected with 
‘several light coats of primer. Because of the special paints. and tech- 


niques required for flexible body. panels, it is recommended that the | 


vehicle be taken to.a paint ata for cone er of the body nepal: 


Steel body panels 


_ See photo sequence ae 


Repair of minor scratches” 


17 Ifthe scratch is superficial and does not penetrate to the meal of 


the body, repair is very simple. Lightly rub the scratched area with a 
~ fine rubbing compound to remove loose paint and built up wax. Rinse 
_ the area with clean water. — 


18 Apply touch-up paint to the scratch, using a stall brush. Con- | 
tinue to apply thin layers of paint until the surface of the paint in the 


scratch is level with the surrounding paint. Allow the new paint at least 
_ two weeks to harden, then blend it into the surrounding paint’ by rub= 


- bing with a.very fine. rubbing illite nee SPRY-A a coat of wax to. | 


the scratch area. 


19 Ifthe scratch has penetrated the paint and enoust the metal of 
the body, causing the metal to rust, a different repair technique is 
required. Remove all loose rust from the bottom of the scratch with a 


-pocketknife, then apply rust. inhibiting paint to prevent the formation of 


rust in the future. Using a rubber: or nylon: applicator, ‘coat the 


_ scratched area with glaze-type filler. If required, the filler can be mixed 


with thinner to provide a very thin paste, which is ideal for filling narrow. 
scratches. Before the glaze filler in the scratch hardens, wrap a piece 


of smooth cotton cloth around the tip of a finger. Dip the cloth in thin- 
~ ner and then quickly wipe it along the surface of the scratch. This will 
ensure that the surface of the filler is slightly hollow. The seratch ¢ can , 


now be ‘painted over as described earlier in-this Section. — 


| Repair of dents 


20 When repairing dents, the first job i is to pull the dent out until the 


_ affected area is as close as possible to its original shape. There is no. 


point in trying to restore the original shape completely as the metal in. 


the damaged area will have stretched on-impact.and cannot be 


restored to its original contours. It is better to bring the level.of the dent 


up to a point that is about 1/8-inch below the level of the surrounding 


metal. In cases where the dent is very shallow, it is not ‘worth, trying to 
pull it out at ail. 

21 If the backside of the dent is accesible it can. n be. hanimersd out 
gently from behind using a soft- face hammer: While doing this; hold a 
block of wood firmly against the opposite side of the:metal to.absorb — 
the hammer blows and prevent the metal from being stretched. 


22 If the dent is in a section of the body which has double layers, or 


some other factor makes it inaccessible from behind, a different-tech- 
nique is required. Drill several small holes through 1 the.metal inside the: 
damaged area, particularly in the deeper sections. Screw long, self- 
tapping screws into the holes just enough for them to get a good grip’ 
in the metal. Now pulling on the protruding heads of the's screws with 
locking pliers can pull out the dent. | 

23 The next stage of. repair is the removal of paint from the darhaged 
area and from an inch or so of the surrounding metal. This is easily 
done with a. wire ‘brush or sanding disk in a drill motor, although it can 
be done just as effectively. by hand with sandpaper: To complete the 
preparation for filling, score the surface of the bare metal with a screw- 
driver or the tang of a file or drill small holes in the affected area. This 
will provide a good grip for the filler material. To complete the repair, 
see the Section on filling and painting. 


Repair of rust -holes-or gashes . : va 

24 Remove.ail paint from the affected area and from an inch or so > of 
the surrounding metal using a sanding disk or wire brush mounted in a 
drill motor. If these are not available, a few. shes of See naper wm oe 7 
the job just as effectively. NG Bes 
25. With the paint removed, you will Be ae to. detennine the eater . 
of the corrosion-and decide whether to replace the whole panel, if pos- 


sible, or. repair the affected area. New body panels are not as.expen- 


sive as most people think.and it is often. ao to install anew panel 
than to repair large areas of rust. 


26. Remove all trim pieces from: the affected area. . except those which 


will act as a guide to the original: shape of the damaged body, such as 
headlight shells, etc. Using metal snips or.a hacksaw blade, remove all 
loose metal and any other metal:that is badly affected by rust. Hammer 


the edges of the hole.in to.create a slight depression for the filler material. 


27 Wire-brush the affected area to remove the powdery rust from the 
surface of the metal. If the back of the rusted area is accessible, treat it 
with rust inhibiting paint. 


28. Before filling is done, block tha hélei in some way. This.« can be 


done with sheet metal riveted. or screwed. into eas or. my stuffing the 
hole with wire mesh. 
29 Once the hole is blocked: off, the affected area can be filled and 


| painted. See the following. arcane on a and chen 


Filling and painting | | 
30 Many types of body fillers are erallable: but. oneal aceaklnig. 


body repair kits which contain filler.paste and a tube of resin. hardener 
are best for this type of a work. A wide, flexible plastic or nylon. . | 
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applicator will be necessary for imparting a smooth and contoured fin- 
ish to the surface of the filler material. Mix up a small amount of filler on 
a clean piece of wood or cardboard (use the hardener sparingly). Fol- 
low the manufacturer’s instructions on the package, otherwise the filler 
will set incorrectly. | | 7 

31 Using the applicator, apply the filler paste to the prepared area. 
Draw the applicator across the surface of the filler to achieve the 
desired contour and to level the filler surface. As soon as a contour 
that approximates the original one is achieved, stop working the paste. 
If you continue, the paste will begin to stick to the applicator. Continue 
to add thin layers of paste at 20-minute intervals until the level of the 
filler is just above the surrounding metal. 

32 Once the filler has hardened, the excess can be removed with a 
body file. From then on, progressively finer grades of sandpaper 
should be used, starting with a 180-grit paper and finishing with 600- 
grit wet-or-dry paper. Always wrap the sandpaper around a flat rubber 
or wooden block, otherwise the surface of the filler will not be com- 
pletely flat. During the sanding of the filler surface, the wet-or-dry 
paper should be periodically rinsed in water. This will ensure that a 
very smooth finish is produced in the final stage. , 

33 _ At this point, the repair area should be surrounded by a ring of 
bare metal, which in turn should be encircled by the finely feathered 
edge of good paint. Rinse the repair area with clean water until all of 
the dust produced by the sanding operation is gone. 

34 Spray the entire area with a light coat of primer. This will reveal any 
imperfections in the surface of the filler. Repair the imperfections with 
fresh filler paste or glaze filler and once more smooth the surface with 
sandpaper. Repeat this spray-and-repair procedure until you are satis- 
fied that the surface of the filler and the feathered edge of the paint are 
perfect. Rinse the area with clean water and allow it to dry completely. 
35 The repair area is now ready for painting. Spray painting must be 
carried out in a warm, dry, windless and dust free atmosphere. These 


conditions can be created if you have access to a large indoor work — 


area, but if you are forced to work in the open, you will have to pick the 
day very carefully. If you are working indoors, dousing the floor in the 
work area with water will help settle the dust that would otherwise be in 
the air. If the repair area is confined to one body panel, mask off the 
surrounding panels. This will help minimize the effects of a slight mis- 
match in paint color. Trim pieces such as chrome strips, door handles, 
etc., will also need to be masked off or removed. Use masking tape 
and several thickness of newspaper for the masking operations. 

36 Before spraying, shake the paint can thoroughly, then spray a test 
area until the spray painting technique is mastered. Cover the repair 
area with a thick coat of primer. The thickness should be built up using 
several thin layers of primer rather than one thick one. Using 600-grit 
wet-or-dry sandpaper, rub down the surface of the primer until it is 
very smooth. While doing this, the work area should be thoroughly 
rinsed with water and the wet-or-dry sandpaper periodically rinsed as 
well. Allow the primer to dry before spraying additional coats. 

’ 87 Spray on the top coat, again building up the thickness by using 
several thin layers of paint. Begin spraying in the center of the repair 
area and then, using a circular motion, work out until the whole repair 
area and about two inches of the surrounding original paint is covered. 
Remove all masking material 10 to 15 minutes after spraying on the 
final coat of paint. Allow the new paint at least two weeks to harden, 
then use a very fine rubbing compound to blend the edges of the new 
paint into the existing paint. Finally, apply a coat of wax. 


[ea oS oa re ee ee teria es oan eet 2 7S 
6 Body repair - major damage 

se ee 
1 Major damage must be repaired by an auto body shop specifi- 
cally equipped to perform unibody repairs. These shops have the spe- 
cialized equipment required to do the job properly. : 

2 If the damage is extensive, the body must be checked for proper 
alignment or the vehicle's handling characteristics may be adversely 
affected and other components may wear at an accelerated rate. 

3 Due to the fact that all of the major body. components (hood, 
fenders, etc.) are separate and replaceable units, any seriously dam- 


11-3 





9.1 Before removing the hood, mark around the hinge plate 


aged components should be replaced rather than repaired. Sometimes 
the components can be found in-a wrecking yard that specializes in 
used vehicle components, often at considerable savings over the cost 
of new parts. 


EE EES 


7 Hinges and locks - maintenance 
Sec eS en ls geek ememriceanessechaahia 
Once every 5000 miles, or every four months, the hinges and 
latch assemblies on the doors, hood and trunk should be given a few 
drops of light oil or lock lubricant. The door latch strikers should also 
be lubricated with a thin coat of grease to reduce wear and ensure free 
movement. Lubricate the door and trunk locks with spray-on graphite 
lubricant. 


EE 


8 Windshield and fixed glass - replacement 


Lt 


Replacement of the windshield and fixed glass requires the use of 
special fast-setting adhesive/caulk materials and some specialized 
tools. It is recommended that these operations be left to a dealer or a 
shop specializing in glass work. : 


ee 


9 Hood - removal, installation and adjustment 


LL 


Refer to illustrations 9.1, 9.10 and 9.11 


Note: The hood is heavy and somewhat awkward to remove and install 
- at least two people should perform this procedure. 


Removal and installation 


1 Scribe or felt tip marks around the hinges to ensure proper align- 
ment during reinstallation (see illustration). 

2 _Use blankets or pads to cover the cowl area of the body and 
fenders. This will protect the body and paint as the hood is removed. 

3 Disconnect the windshield washer tube at the hood. 

4 Have an assistant support the hood. Remove the hinge-to-hood 
bolts. . 
5 Lift off the hood. 

6 Installation is the reverse of removal. 


Adjustment 


7 Fore-and-aft and side-to-side adjustment of the hood is done by 
moving the hinge plate slot after loosening the bolts. 

8 Scribe or felt tip mark a line around the entire hinge plate so you 
can judge the amount of movement (see illustration 9.1). 

9 _ Loosen the bolts or nuts and move the hood into correct align- 
ment. Move it only alittle at a time. Tighten the hinge bolts and care- 
fully lower the hood to check the position. 





These photos illustrate a method of repairing simple dents. They are intended to supplement Body repair - minor 
‘damage in this Chapter and should not be used as the sole instructions for body repair on these vehicles. 











1 If you can’t access the backside of the body panel to hammer 2 ...then screw the slide-hammer into the hole and operate it. 


out the dent, pull it out with a slide-hammer-type dent puller. In Tap with a hammer near the edge of the dent to help ‘pop’ the 
the deepest portion of the dent or along the crease line, drill or metal back to its original shape. When you’re finished, the dent 
punch hole(s) at least one inch apart... area should be close to its original contour and about 1/8-inch 


below the surface of the surrounding metal 





ed 


3 Using coarse-grit sandpaper, remove the paint downto the 4 When the paint is removed, touch will probably be more 


bare metal. Hand sanding works fine, but the disc sander shown helpful than sight for telling if the metal is straight. Hammer 
here makes the job faster. Use finer (about 320-grit) sandpaper to down the high spots or raise the low spots as necessary. 
feather-edge the paint at least one inch around the dent area - Clean the repair area with wax/silicone remover 





5 Following label instructions, mix up a batch of plastic filler and 6 Working quickly so the filler doesn’t harden, use a plastic 


hardener. The ratio of filler to hardener is critical, and, if you mix it applicator to press the body filler firmly into the metal, assuring it 
incorrectly, it will either not cure properly or cure too quickly (you bonds completely. Work the filler until it matches the original 


won’t have time to file and sand it into shape) 3 contour and is slightly above the surrounding metal 





7 Let the filler harden until you can just dent it with your 8 Use coarse-grit sandpaper and a sanding board or block to 


fingernail. Use a body file or Surform tool (shown here) to rough- work the filler down until it’s smooth and even. Work down to 
shape the filler finer grits of sandpaper - always using a board or block - ending 
up with 360 or 400 grit 





10 Apply several layers of primer to the area. Don’t spray the 


9 You shouldn’t be able to feel any ridge at the transition from primer on too heavy, so it sags or runs, and make sure each coat 


the filler to the bare metal or from the bare metal to the old paint. ~ is dry before you spray on the next one. A professional-type spray 
- gun is being used here, but aerosol spray primer is available 


inexpensively from auto parts stores 


As soon as the repair is flat and uniform, remove the dust and 
mask off the adjacent panels or trim pieces . 





12 Finish sand the primer with very fine sandpaper (400 or 600- 
grit) to remove the primer overspray. Clean the area with water 
and allow it to dry. Use a tack rag to remove any dust, then apply 
the finish coat. Don’t attempt to rub out or wax the repair area 
until the paint has dried completely (at least two weeks) 


41. The primer will help reveal imperfections or scratches. Fill 
these with glazing compound. Follow the label instructions and 
sand it with 360 or 400-grit sandpaper until it’s smooth. Repeat 

the glazing, sanding and respraying until the primer reveals a 
perfectly smooth surface 7 
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9.10 Loosen the hood latch mounting 
bolts (arrows and additional bolts below), 
reposition the latch and retighten bolts, 
then close the hood to check the fit - 
repeat the procedure until the hood is 
flush with the fenders 


10 If necessary after installation, the entire hood latch assembly can 
be adjusted up-and-down as well as from side-to-side on the radiator 
support so the hood closes securely, and is flush with the fenders. To 
make the adjustment, scribe or felt tip mark a line around the hood 
latch mounting bolts to aid alignment when reinstalling, then loosen 
the bolts and reposition the latch assembly to align with the striker on 
the hood, as necessary (see a Following adjustment, 

retighten the mounting bolts. 

11 The hood bumpers on the body and on the hood should support 
the hood so that the hood is flush with the fenders (see illustration) 
when closed. Note: Adjust the latch so the hood engages securely 
when closed and the hood bumpers are slightly compressed for proper 
alignment with the fenders and grille. 

12 The hood latch assembly, as well as the hinges, should be period- 
ically lubricated with white lithium-base grease to prevent binding and 
wear. 





10 Hood release latch and cable - removal and 
installation 





Latch 


Refer to illustration 10.2 
1 Scribe or felt tip mark a line around the latch to aid alignment 


ot te Ph sists ang on 


9.11 The hood should be flush with the 
fenders and grille when the latch is 
adjusted properly and the bumpers 

support the hood 
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10.2 Pry off the retaining clip and remove 
the cable from the latch assembly 


when reinstalling, then remove the hood latch mounting bolts (see 
illustration 9.10). Remove the latch. 

2 Disconnect the hood release cable by removing the cable retain- 
ing clip near the hood latch and disengaging the cable from the latch 
assembly (see illustration). 

3 Installation is the reverse of removal. Note: Adjust the latch so the 
hood engages securely when closed and the hood bumpers are slightly 
compressed (see Section 9). 


Cable 


4 Disconnect the hood release cable from the latch. 

5 Attach a piece of thin wire or string to the end of the cable and 
unfasten all remaining cable retaining clips. 

6 Working in the passenger compartment, remove the drivers side 
kick panel. Then remove the release lever mounting bolts and detach 
the hood release lever. 

7 Pull the cable and grommet rearward into the passenger com- 
partment until you can see ‘the wire or string. Ensure that the new cable 
has a grommet attached, then remove the old cable from the wire or 
string and replace it with the new cable. 

8 Working in the engine davies pull the wire or string back 
through the firewall. 

9 Installation is the reverse of removal. Note: Push on the cable 
grommet with your fingers from inside the passenger compartment to 
seat the grommet into the firewall correctly. 





11.1a For 1990 through 1994 models, remove the grille clip 
retaining screw ... 


11.1b ...and pull off the radiator grille. Check the condition of 
the clips 
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Upper seal 
filler 





11.1c For 1995 through 1998 mod- 
els, remove the upper seal filler, 
remove the two grille retaining 
screws, and lift off the grille 





41. Radiator grille - removal and installation 





Refer to illustrations 11.1a, 11.1b and 11.1¢ 

4 On1990 through 1994 models, remove radiator grille by removing 
the grille screw shown and pulling the grille away. from the body (see 
illustrations), using a small screwdriver if necessary at the grille 
attachment clips to release the clips. Check the condition of the clips 
and replace as necessary. On 1995 through 1998 models, remove the 
seal filler, remove the grille screws shown and lift the grille away from 
the body (see illustration). On 1999 and later models, remove the 
front bumper cover to remove the grille (see Section 12). : 
2 ©n1990 through 1994 models, remove the screw from both front 
turn signal/running light (combination light), and remove both combina- 
tion lights. : : 
3  On1990 through 1994 models, remove the screws from the lower 
grill moldings and remove both lower grille moldings. 

4 Installation is the reverse of removal. Note: When installing the 
radiator grille, make sure to install grille retaining clips, as applicable, 
into the grille, align them with the installation holes in the body, and 
press the grille securely in place. 





12.7b Unscrew and pull out the bumper 
cover fasteners at the grille area - 1990 
through 1994 model shown 


12.8a Remove the bumper angle bracket 
screws, located near the wheel opening - 
1990 through 1994 shown 





12.7a Unscrew the bumper cover screw under the fender lip - 
1990 through 1994 model shown 


ne EEEEEIEE ER 
42 Bumpers - removal and installation 


EEE 


Refer to illustrations 12.7a, 12.7b, 12.8a, 12.8b, 12.8c, 12.16a, 12.16b, 
12.19, 12.20, 12.22a and 12.22b : . 
Note: The bumper assembly is heavy and somewhat awkward to 
remove and install - support the bumper when the bolts are removed - 
have an assistant help you when performing this procedure. 


Front bumper 3 
1 Apply the parking brake, raise the vehicle and support it securely 


_ on jackstands. Remove the under cover splash shield. Open the hood. 


2 Disconnect the cable from the negative battery terminal and dis- 
connect any wiring that would interfere with bumper removal. 

3 Remove the screws from both front turn signal/running lights 
(combination lights) and remove both combination lights. On models 
so equipped, disconnect the fog lights in the front bumper. 

4 Remove the radiator grille (see Section 11). 

5 Onmodels through 1998, remove the headlights (see Chapter 12). 
6 | Remove the screws from the lower grill moldings and remove 
both lower grille moldings. 

7 Remove the’screw(s) attaching the bumper fascia (bumper cover) 
to the fender at the area of the wheel cutout, and on 1990 through 
4994 models, remove the screws retaining the bumper cover at the 
grille area (see illustrations). 

8 On 1990 through 1994 models, working under the bumper, 
remove the attaching screws at both angle brackets (see illustration) 
and then remove the front bumper reinforcement (main steel beam 
attached to the body) by removing the bumper reinforcement retention 
bolts (see illustration). On 1995 and later models, working under the 





12.8b Under the vehicle, remove the 
bumper reinforcement bolts, and remove 
the bumper cover - 1990 through 
1994 shown 
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412.16a Remove the inside trunk end trim... 


bumper, remove the attaching screws along the bottom of the bumper 
cover. Then remove the front bumper reinforcement nuts from the 
body attachment points in the grille area (see illustration). Carefully 
remove the bumper while disconnecting the front turn signal light con- 
nectors, and lower the bumper to the floor or to padded wooden 
blocks for additional disassembly below. Front fender removal can be 
done at this time by removal of the fender bolts. Note: On 1999 and 
later models, the front bumper must be pulled sharply.forward to disen- 
gage it from the frame brackets. 

9 Remove the bumper cover bolts attaching the cover to the 
bumper reinforcement. On 1990 through 1994 models, push out the 
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12.8c 1995 and later front 
bumper details 


12.16b ... exposing the bumper reinforcement bar attaching 
studs and nuts - 1990 through 1994 shown 


upper bumper cover tabs that are inserted into the slots at the top of 
the bumper reinforcement. 

10 Remove thé bumper cover from the bumper reinforcement and 
remove the energy-absorbing foam, located between the cover and 
reinforcement. | 

11 ‘Installation is the reverse of the removal procedure. 


Rear bumper 


12 Apply the parking brake, raise the vehicle and support it securely 
on jackstands. 

13 Disconnect the cable from the negative battery terminal and dis- 
connect any wiring that would interfere with bumper removal. . 

14 Remove the rear stop/turn signal light (combination lights) (see 
Chapter 12). 

15 On 1990 through 1994 models, inside the trunk, remove the trunk 
end trim. On 1995 and later models, remove the trunk side trim panels. 
16 On 1990 through 1994 Protegé models, remove the two bumper 
bracket covers at the trunk end, located inside the trunk (see illustra- 
tion) and remove the bumper reinforcement attachment nuts (see 
illustration). 
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12.20 Remove the bumper cover screws at the wheel openings - 
1990 through 1994 shown 


17 Remove the rear side marker lights from the bumper. 
18 On 1990 through 1994 hatchback models, remove the rear 


license plate light. 
19 On 1990 through 1994 models, remove the rear bumper retainer 


bar, along the top of the bumper assembly. On 1995 and later models, 
remove the rear wheel cutout extensions (flaps and splash shields), 





42.22a Remove the rear bumper cover bolts and fender bolts (not 
shown) from the rear bumper and :. . 
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12.19 1995 and later rear 
bumper details 





remove the bolts under the bumper cover, on the top of the bumper 
cover, and the nuts inside the trunk (see illustration). 

20 On 1990 through 1994 Protegé models, remove the screws 
attaching the bumper cover to the fender at the area of the wheel 
cutout (see illustration). 

21 On 1990 through 1994 models, working under the bumper, 
remove the rear bumper reinforcement (main steel beam attached to 
the body) by removing the bumper reinforcement retention bolts. Care- 
fully lower the bumper part way, supporting the hatchback model 
bumper while its license plate wiring harness and license plate holder 
are removed. Carefully lower the bumper fully onto RARReE wooden 
blocks for additional disassembly below. 

22 On 1990 through 1994 models, remove the bumper cover bolts 
attaching the cover to the bumper reinforcement (see illustrations). 
Remove the bumper cover from the bumper reinforcement and the 
energy-absorbing foam, located between the cover and reinforcement. 
23. On 1995 and later models, remove the bumper cover bolts 





12.22b ... remove the bumper reinforcement bolts, then remove 
the bumper - 1990 through 1994 shown 





13.1 Work a cloth up behind the manual 
window regulator handle and move it 
back-and-forth until the retainer (arrow) is 
pushed up so you can remove it 





13.3a Remove the door latch 
handle screw... 
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13.3b ... pull out the latch handle, detach 
the rod, and remove the door latch 
handle - typical 





13.4 Remove the screw cap and screw from the door latch 
cover - typical 


attaching the cover to the bumper reinforcement, and remove the 
bumper cover from the bumper reinforcement and the energy-absorb- 
ing foam. Remove the side marker lights and other attached parts as 
required. 

24 On 1990 eHFOUGH 1994 models, remove both rear mud flaps as 
necessary. 

25 Installation is the reverse of the removal procedure. 





13 Door trim panel - removal and installation 





Refer to illustrations 13.1, 13.3a, 13.3b, 13.4, 13.5, 13. 6a, 13.6b 
and 13.8 


Removal 


1 Onmanual window models, remove the window crank by working 
a cloth back-and-forth behind the handle to dislodge the retainer (see 
illustration). A special tool is available for this purpose, but it is not 
essential. With the retainer removed, pull off the handle. On power win- 
dow models, disconnect the battery, pry out the switch assembly, 
unplug the electrical connector and remove the switch assembly. 

2 _ For front: doors, remove the trim cover inside the door which cov- 
ers the outside mirror (see Section 26). For rear doors, remove the trim 
cover inside the door which fills the widow corner area. For rear doors 
with power windows, remove the pull handle bracket screw, located in 
the finger pocket on the door trim panel. 

3 Remove the screw from the inside door latch handle (see illustra- 
tion), pull out the latch handle, detach the door pull rod (see illustra- 


13.5 Remove the inside door arm rest/handle - typical 


tion), and remove the door latch handle. 

4 Remove the screw trim cap and screw from the door latch handle 
trim panel (see illustration). On 1995 and later front doors, remove the 
door panel reflector. 

5S On 1990 through 1994 models, remove the inside door arm 
rest/handle (see illustration). 

6 Remove the door trim panel screw cover (1990 through 1994) 
(see illustration) and remove the screw. Insert a special trim panel 
removal tool, a wide putty knife, or a thin screwdriver between the door 





13.6a Remove the door trim panel screw cover and remove the 
~ screw - typical 
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13.66 Use a trim panel removal tool to detach the trim panel 
retaining clips, then pull the door trim up and out to remove it 


trim panel and door to. disengage the door trim retaining clips. Work 
around the outer edge until the panel is loose (see illustration). On 
later models, there is one retaining bolt at the top rear of the door 
panel. On 1997 and 1998 models, it is facing the interior, while on 1999 
and later models, it is in the top rear of the door-jamb area of the door. 
7. Make sure all of the door trim retaining clips are disengaged. 
Remove the door trim panel from the vehicle by gently pulling it 
upwards and out, while disconnecting any electrical connectors. 

8 . On 1995 and later models, remove the square seal pads between 
the door trim panel and watershield plastic sheet, or leave it in place if 
reusing the watershield. For access to inside the door, remove the 
plastic watershield. Peel back the plastic cover, taking care not to tear 
it (see illustration). 


Installation 


9 To install the door trim panel, first press the watershield back into 


place. If necessary, add more sealant to hold it in place. 

10 Prior to installation of the door trim panel, be sure to reinstall-any 
clips which may have come out of the door trim panel during removal. 
11. Place the door trim panel in position, making sure that any door 
panel electrical connectors are connected or routed through the panel 
as necessary. Press the door trim panel down until the upper clips 
engage the door, then push the panel jn until the perimeter clips are 
seated. 

12 On 1990 through 1994 models, reinstall and heciesily tighten the 
arm. rest/handle screws. On 1995 and later front doors, reinstall the 
reflector on the door trim panel. 

- 13. For front doors, reinstall the outside mirror trim cover, located on the 
inside of the door. For rear doors with power window, install the pull han- 





14.3 Remove the latch screws from the end of the door - on 1997 
and later models there is only one latch screw 





13.8 if the sdaatic: watershield is peeled off carefully, it 
can be reused 


dle bracket screw, located in the finger pocket on the door trim panel. 
14 Reinstall the inside door handle. 
15 Install the manual window crank or power window switch assembly. 





14 Door latch, lock cylinder and handles - removal and 
installation 





1 Remove the door trim panel and the plastic watershield (see Sec- 
tion 13). 


Door latch 


Refer to illustration 14.3 

2 Reach inside the door and disconnect the control links from the 
latch. 

3 Mark the location of the door latch prior to removal: Remove the 
latch retaining screws from the end of the door (see illustration). 

4 Detach the door latch. If equipped with power door locks, remove 
the door lock solenoid. 

5 Installation is the reverse of removal. Align the door latch and 
tighten the door latch screws securely. 


Lock cylinder and outside handle 


Refer to illustration 14.6, 14.7, 14.8 and 14.9 

6 Through the door inside access hole, remove the outside handle 
retention bolts/nuts (see illustration). On 1995 and later models, 
remove the lock cylinder electrical switch retainer and remove the 
switch. 





14.6 Remove the outside handle retention bolts/nuts 
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14.7 Remove the control rod from the 
‘lock cylinder 


7 Remove the control rod from the lock cylinder (see illustration). 

8 Use a pliers or screwdriver to pry the retaining clip upwards and 
off of the lock cylinder (see illustration). 

9 Pull the outside handle and lock cylinder (see illustration) from 
the door. 

10 Installation is the reverse of removal. 

11 The door key cylinder electrical switch may be tested if necessary 
without removal. Disconnect the electrical connector. Check that the 
electrical continuity between the terminals is 0 ohms (no resistance) 
when in the unlocked. position, and is 1 K-ohms when in the locked 
position. 


Inside handle 
12 Refer to Section 13 for removal and installation. 





15 Door window glass - removal, installation and 
adjustment 





Refer to illustration 15.4 

1 Remove the door trim panel and the plastic watershield (see Sec- 
tion 13). 

2 On 1990 through 1994 front windows, open the window to 
approximately 4 inches from the fully open position. On 1990 through 
1994 rear windows, fully open the window. On 1995 through 1998 front 
windows, fully open the window. On 1999 and later front windows, 


lower the glass to five inches from fully closed. On 1995 and later rear 


windows, raise the glass approximately two inches from fully closed. 
3 Disconnect the negative battery cable. 


4 On 1990 through 1994 rear door windows, remove the center — 





15.4 Remove the rear door center channel by lifting the 
weatherstrip and removing the screw/clip - 1990 through 
1994 Shown > 


14.8 Pry the retaining clip upwards and — 
off of the lock cylinder 


14.9 Pull the lock cylinder and outside 
handle (not shown) from the door 


channel strip by carefully lifting the door weatherstrip on the top of the 
door, and removing the center channel screw and clip (see illustra- 
tion). On 1995 and later rear door windows, remove the glass guide 
channel at the rear of the window. Remove the two bolts securing the 
bottom of the glass to the window regulator assembly. 

S On 1990 through 1994 rear door windows, remove the window 
regulator from the large opening. 

6 Place a rag inside the door panel to help prevent scratching the 
glass. Remove the glass mounting bolts. 

7 Remove the glass by pulling it up and out of the door. 

8 On 1990 through 1994 models, remove rear door quarter window 
glass and carefully pull the weatherstrip free, removing any clips or 
attachment points - do not pull too hard as this may cemede the 
weatherstrip. 

9 Installation is the reverse of removal. 

10 Window glass adjustment is by means of slotted adjustment 
screws at the regulator. Loosen the adjustment screws, position and 
hold the glass fully closed in the door frame, and lightly tighten the 
adjustment screws. Wind the window slowly, checking for smooth 
travel. Adjust vertically and horizontally to obtain full closure with 
smooth travel as the window is wound up and down. 


> 





16 Window regulator - removal and installation 





Refer to illustrations 16.5 and 16.6 

1 Remove the door trim panel and watershield (see Section 13). 

2 Remove the door glass. For rear doors, remove both the roll-up 
window and the quarter window (see Section 15). Note: To remove the 
door glass run channel wind Step 6 below, the glass does not need to 
be removed. , 





16.5 Unbolt the window regulator assembly and remove from the 
door - 1990 through 1994 shown 
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16.6 Remove the door glass run channel 
: as necessary 


3 Mark or measure the location of the manual or power window reg- 
ulator assembly for reinstallation alignment. 


4 For power windows, disconnect the power window electrical con-: 


nector. . ) 

5. Unbolt the window regulator assembly and remove the regulator 
through the door frame access hole (see illustration). | 
6 Remove the door glass run channel as necessary (see illustra- 

tion). 

7. Installation is the réverse of removal. During installation, apply 
multi-purpose grease to the regulator rollers. After installation, but 
before putting the watershield in place, run the window up and down 
five to ten times to check for proper operation and adjustment. 


ee 
17 Door - removal, installation and adjustment 


LE 


Removal and installation 


Refer to illustrations 17.3, 17.4 and 17.5 

1 Disconnect the negative cable from the battery. 

2 On 1990 through 1994 models, pull back the wiring connector 
boot at the door hinge area, and disconnect the electrical connector. 
On 1995 and later models, pull the small pin on the top of the door 
jamb electrical connector, then unplug the electrical connector. 

3 Position a jack or jackstands under the door or have an assistant 
available to support the door when the hinge bolts are removed (see 
illustration). Note: /f a jack or stand is used, place a rag between it and 
the door to protect the door paint. 

4 Remove the door stop strut bolt (see illustration). 

5 Mark around the door hinges and hinge bolts to aid alignment 
when reinstalling (see illustration). | 

6 Remove the hinge-to-door bolts and carefully detach the door. 





17.3 Use two jackstands padded with 
rags (to protect the paint) to support the 
door during the removal and 
installation procedures 
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17.4 Remove the bolt and detach the 
stop strut 





17.5 Mark the door hinge bolt locations (arrows) . 


7 Installation is the reverse of removal. Adjust and securely tighten 
the door hinge bolts and striker bolts, if removed, as described below. 


Adjustment | 

Refer to illustrations 17.8a, 17.8b and 17.8c 

8 Following installation, locate the alignment marks made during 
door removal. Make sure the door is aligned properly and adjust it if 
necessary as follows: 

a) Up-and-down and forward-and-backward adjustments are made 
by loosening the hinge-to-body bolts and moving the door, as 
necessary. A special offset tool may be required to reach some of 
the bolts (see illustration). 

b) In-and-out and up-and-down adjustments are made by loosening 
the door side hinge bolts and moving the door, as necessary. A 
special offset tool may be required to reach some of the bolts (see 
illustration). 





17.8a When adjusting the door up-and-down or forward-and- 
backward a special wrench such as this one will make 
the job easier 


17.8b Adjust the door up-and-down or in-and-out after loosening 
the hinge to door bolts 
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17.8¢ Adjust the door lock striker by loosening the mounting 
screws (arrows) and gently tapping the striker in 
i ; the desired direction 


Cc) The door lock striker can also be adjusted both up-and-down and 
sideways to provide a positive engagement with the locking 
mechanism. This is done by loosening the screws and moving the 


striker by hand or by lightly tapping with a soft-faced hammer, as 


necessary (see illustration). 


PRE 250 NPS Se ree ARSE eR ESAS 
18 Rear quarter glass - replacement 
ree 
Sedan models (1990 through 1994 only) 


1 Remove the rear door trim panel and the plastic watershield (see 
Section 13). 

2 Disconnect the negative battery cable. 

3 Fully open the roll-up door glass. 

4 Remove the center channel strip by carefully lifting the door 
weatherstrip on the top of the door, and removing the center channel 
screw and clip (see illustration 15.4). 

5 Remove.rear quarter window glass and carefully pull the weather- 
Strip free, removing any clips or attachment points - do not pull too 
hard as this may Gamage the weatherstrip. | 

6 Installation is the reverse of the removal procedure. 


Hatchback models 


7 — Remove the upper seatbelt anchor. 

8 Remove the inside pillar trim. 

9 Remove the quarter window latch. 

10 Pull out the quarter window glass. 

11 Remove the quarter window hinges and outside molding from the 
quarter window, as necessary. 

12 Installation is the reverse of the removal procedure. 
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19 Trunk lid - removal, installation and adjustment 

mibspcisddia hacen cgatgaaaietemmacdgucaaiae emma mation occ ee 
Refer to illustration 19.6 

Note: The trunk lid is heavy and somewhat awkward to remove and 
install - have an assistant available to perform this procedure. 

1 Disconnect the negative battery cable. 

2 Remove the lid lock cover inside the trunk lid. 

3 Disconnect and remove the trunk opener release cable from the 
trunk lid. 

4 ~ Disconnect the electrical wiring harness from the trunk lid. 

S _ With the trunk lid open, cover the edges of the trunk compartment 
with pads or cloths to protect the painted surfaces when the trunk lid is 
removed. 

6 Make alignment. marks around the hinge mounting bolts to aid 
alignment when reinstalling (see illustration). 

7 While supporting the trunk lid, remove the trunk lid-to-hinge bolts 
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19.6 Mark around the trunk lid hinges prior to removal of the lid 


on both hinges and lift off the trunk lid. 

8 _ If the trunk lid springs are to be removed, note the location of the 
hooked end of each spring at the notches in both the right hand and 
left hand brackets. Remove the springs from the right hand and left 
hand brackets using pliers to grip near the hooked end of each spring. 
Note: The trunk lid springs can be removed with the trunk lid still 
installed, by opening the trunk lid fully and securely supporting the 
trunk lid open while removing the springs. 

9 If necessary, remove the trunk lid latch by marking the latch posi- 
tion and removing the bolts, the latch and the lock cylinder. 

10 Installation is the reverse of removal. Note: When reinstalling the 
trunk lid, align the hinge with the marks made during removal. If the 
springs were removed, securely support the trunk lid fully open and 


reinstall the springs in the brackets as removed above. Proper spring 


adjustment ensures that the trunk lid is held open fully by the springs. If 
necessary, adjust the springs by resetting the hooked ends of the 
springs into alternate notches in the brackets. 

11__ After installation, carefully close the trunk lid and check for proper 
alignment with the fenders and bumper panel. 
12  Forward-and-backward and side-to-side adjustments are made 
by loosening the hinge-to-lid bolts and gently moving the trunk lid into 
correct alignment. 

13. To adjust the lid so it is flush with the body when closed, open the 
lid and slightly loosen the lid mounting bolts and loosen the latch 
striker, tap the striker lightly, close the lid to check alignment, open the 
lid and securely tighten all bolts. Recheck closing and opening again. 
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20 Rear hatch - removal, installation and adjustment 
Note: The rear hatch is heavy and somewhat awkward to remove and 


_ Install - atleast two people should perform this procedure. 


1 Disconnect the negative battery cable. 

2 On 1990 through 1994 models, remove the hatch wiring harness 
near the hatch hinge by removing the lower, side and header interior trim 
panels, the rear seat belt upper anchor, and the rear pillar trim panels. 

3 On 1990 through 1994 models, remove the rear portion of the 
headliner. ; 

4 On 1990 through 1994 models, disconnect the window washer 
tubing. 

S With the hatch open, cover the edges of the compartment with 
pads or cloths to protect the painted. surfaces when the hatch is 
removed. ; 

6 Scribe or felt tip mark alignment marks around the hinges to use 
for alignment when reinstalling. 

7 ~ Scribe or felt tip mark around the striker to aid alignment when 
reinstalling, remove the hatch striker, disconnect the opener cable. 

8 Have an assistant support the hatch while detaching the hatch 
support strut (see Section 21). 

9 While an assistant supports the hatch, remove the hatch-to-hinge 
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22.2 Remove the rear console screws and 
remove the rear console - 1990 through 
1994 shown 





22.3c ... detach the front console - 1990 through 1994 shown 


bolts on both sides and lift the hatch off. 

10 To remove the opener cable, if necessary, remove the driver’s 
door scuff plate (1990 through 1994) or hatch lever cover (1995 and 
1996), trunk side cover and quarter trim on the driver’s side, the opener 
lever near the front seat, and the rear seat cushion. 

11. If necessary, remove the hatch lock by removing the hatch inner 
trim panel, removing the lock retainer clip, lock cylinder, and lock 
assembly. 

42 Installation is the reverse of removal. Note: When reinstalling the 
hatch, align the hinges with the scribe marks made during removal. 

43 After installation, carefully close the hatch and check for proper 
alignment with the hatch opening and the hatch seats tightly against 
the weatherstrip. 

14 Adjustments to the hatch position are made by loosening the 
hinge to hatch bolts or nuts and gently moving the hatch into correct 
alignment with the top and bottom sides of the hatch opening. 

45 The hatch lock is adjusted by partially loosening the lid hinge 
bolts and striker bolts, then slowly closing the hatch. Carefully reopen 
the hatch, tighten the striker and recheck the lock by opening and 
closing the hatch. Adjust so that the hatch closes fully align with the 
hatch opening, and seats tightly against weatherstrip. 


er 


21 Rear hatch support strut(s) - replacement 


LT 


Warning: The support strut is filled with pressurized gas - do not disas- 
semble this component. If faulty, replace it with a new one. 

Note: The rear hatch is heavy and somewhat awkward to hold securely 
while replacing the struts - at least two people should perform this pro- 
cedure. 

1 - Open the hatch fully and support it in the open position. 





22.3a Remove the front 
console screws ... 








23.2 Remove the steering column lower cover screws and 
remove the cover. An electrical connector must be removed from 
the lower cover - 1990 through 1994 shown 


2 Remove the strut bolts and detach the strut from the hatch 
and the body. 3 
3 Installation is the reverse of the removal procedure. 


a 
22 Center console - removal and installation 


nce nc 


Refer to illustrations 22.2, 22.3a, 22.3b and 22.3c 
1. Disconnect the negative battery cable. 


Rear console 


2 Remove the rear console screws, and remove the rear console (see 
illustration). Note: On 1999 and later models, the console is one-piece, 
both front and rear screws must be removed to remove the console. 


Front console - at the shift lever 


3 Remove the ashtray, remove the shift knob, remove the front con- 
sole screws, and remove the front console (see illustrations). Discon- 
nect any electrical connectors. Note: On 1990 through 1994 models 
there are two types of front consoles - a one-piece full front console 
with integral drawer, and a two-piece small console with a tray slot. 

4 Installation is the reverse of the removal procedure. 


eee ee 
23 Steering column covers - removal and installation 
a 
Refer to illustrations 23.2 and 23.4 


4 Remove the steering column lower cover screws. 
2 Remove the steering column lower cover (see illustration), 
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23.4 Remove the steering column upper cover screws and 
remove the cover - 1990 through 1994 shown 





24.3a Remove the screw (arrow) retaining 
the instrument cluster bezel 


24.3b Remove the instrument cluster 
bezel screws here and along the bottom 





24.2 Remove the side panel and the screw (arrow) retaining the 
. instrument bezel. 





24.4a Pop out any switches on the 
instrument bezel panel . . . 


of the panel 


detaching the electrical connector (1990 through 1994 models). 

3 On models through 1996, remove the steering column upper 
screws. 

4 _ Remove the steering column upper cover (see illustration). 

5 _ Installation is the reverse of the removal procedure. 
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24 Instrument cluster bezel - removal and installation 
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Refer to illustration 24.2, 24.3a, 24.3b, 24.4a, 24.4b and 24.5 
1 Disconnect the cable from the negative battery terminal. 











Swe es 


24.4b ...and disconnect the electrical connectors 
from this panel 





2 On 1990 through 1994 models, remove the side panel and screw 
retaining the instrument bezel (see illustration). 

3 Remove the instrument cluster bezel screws (see illustrations). 
4 To remove front-mounted switches, pop out any switches on this 
panel and disconnect the electrical connectors (see illustrations). 

S Grasp the instrument bezel securely and carefully remove it (see 
illustration), to detach any pull-out clips, and disconnect any remain- 
ing electrical connectors. On 1995 and later models, pull the instru- 
ment bezel away to detach the clips from the instrument panel. 

6 Installation is the reverse of the removal procedure. 





24.5 Carefully lift out the instrument cluster bezel - 1990 through 
1994 shown 
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- 25.2 1995 and later 
instrument panel, — 
~ console and trim 
panel details 
- Rear console — 
_ Front console ~ 
Glove. 
compartment — 
compartment | 
. © <” interior (cover) - 
5  Driver’s side — 
airbag module 
_- 6 Steering wheel 
7 . Steering column 
2 COVOIS =e 
8 Steering shaft 
9 Hood release 
lever. | | 
10 _Lower.panel-— 
11. Side panels 
12 Side wail 
13 Instrument panel 


ON 








25 Instrument panel - removal.and installation 





Refer to illustrations 25.2, 25.3a, 25.3b, 25.6, 25.7, 25.8, 25.10a, 
25.10b, 25.10c, 25.12,.25.13a, 25. 13b, 25.14,.25.16 and 25.18 
Warning: 1995 and later models are equipped with airbags. The airbag 
is armed and can deploy (inflate) whenever the battery Is connected. To 


prevent accidental deployment (and possible injury), turn the ignition — 
key to LOCK and disconnect the negative battery cable whenever — 
working near airbag components. After the battery is disconnected, 


wait at least two minutes before beginning work (the system has a 
back-up capacitor that must fully discharge). For more information see 
Chapter 12. : | . | 

1 Turn the ignition key OFF, then disconnect the cable from the 


negative terminal of.the battery. If the vehicle is equipped with an — 
‘ airbag system, wait at least two minutes before proceeding. Caution: 
For models equipped with airbags, follow the airbag servicing instruc- 

tions prior to proceeding with any steps that may involve working | 


around the airbags. “ 
DO NOT disassemble any airbag component. 
DO NOT attempt repair of airbag system wiring harness. 
- DO NOT inspect or check the airbag system using an ohmmeter, 
~ because this can cause inadvertent deployment of the airbag. 
DO NOT disconnect the airbag module (SAS). with the ignition 
- switch ON - this could cause inadvertent airbag deployment. 
DO NOT handle or carry the airbag with the trim cover facing you 
| when it has been removed and’is live (has not been deployed). 
When handling the airbag, DO NOT set the airbag module down 
_~ with the trim cover facingdown. | | 
DO NOT touch a deployed airbag for at least 15 minutes - it can 
be extremely hot. a ate = 
. Contact a dealer for proper disposal of a used airbag. 
2 If you’re working on a 1995 or later model, refer to the accompa- 
nying illustration (see illustration) and _use the following illustrations in 
this Section (showing a 1990 through 1994 model) for reference. 
83 Remove the rear and front consoles (see Section 22), Remove the 
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25.3a_ With the front console removed, remove the console side 25.3b ...and remove the console side wall on both sides 
wall fasteners ... 





25.6 Carefully pry up and unsnap the center hole cover at the 
windshield vent panel and remove the center screw... , sie 








25.10a Remove the nut behind the hood release knob 
to detach the knob... 








25.8 1995 and later passenger-side 
airbag details 
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25.10b ... and remove the screws attaching the driver’s side 
underdash panel.. . 


25.12 Remove the underdash panel at the right side of the dash 


two console side walls, visible with the front console removed (see 
illustrations). 

4 On 1990 through 1994 models, remove the ventilation outlet 
panel on the right side of the dash over the glove box. 

5 Remove steering column lower and upper covers (see Sec- 
tion 23). | oe: 

6  Unsnap the center hole cover on the top of the dashboard at the 


windshield vent panel (see illustration). Remove the screw at the cen-. 


ter of the windshield vent panel. 

7. Carefully unsnap the windshield vent panel and remove it from 
the top of the dashboard (see illustration). 

8 On 1995 and later models: 


a) Remove the windshield pillar (A-pillar) trim panels by pulling the 
pillar trim back to disengage the clips and pin, then pull upward to 
disengage the hook from the body. 

b) Remove the glove compartment door by pulling it up on the right 
side, slide it to the right and remove the door. Then remove the 
dashboard right side panel at the end of the dashboard, and 
remove the glove compartment. 

c) Remove the passenger side airbag module as follows: 

d) Disconnect the airbag electrical connector. 

e) Remove the airbag retaining screws from inside the glove com- 
partment area (glove compartment removed). 

f) Lift out the passenger side airbag assembly (see illustration). 

g) Remove the driver’s side airbag module and the steering wheel 
(see Chapter 10). 

h) Detach the steering shaft from the dashboard. 


9 Unsnap the dashboard right and left side panels at the ends of 
the dashboard (see illustration 24.2). . 
40 Detach the hood release knob from under the dashboard. 








dash panel screws... 





-25.13b ... pull out the dash panel, removing the 
electrical connector 


Remove the lower panel retaining screws from the underdash panel at 
the driver’s side, remove the nut behind the hood release knob ‘and 
lower the knob, then pull out the underdash panel while disconnecting 
any electrical connectors (see illustrations). Remove the kick panels. 
41. Remove the instrument cluster bezel (see Section 24). 

12 On. 1990 through 1994 models, remove the glove compartment 
and remove the underdash panel under the glove box (see illustration). 
143 On 1990 through 1994 models, remove the dash panel (see illus- 


- trations) and electrical connector at the right side of the glove com- 


partment. 
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re: 


25.14 Remove the center dash panel housing - 
1990 through 1994 shown 





25.18 Remove the instrument panel by tilting and lifting away 
from the firewall 





26.1b ...and remove the handle shaft screw and handle 


14 To remove the center dash panel housing the radio and heater 
controls, remove the radio trim panel, remove the radio mounting 
screws, the radio antenna, power, and ground cables, remove the 
heater controls, remove the center dash panel screws and lift off the 
housing (see illustration). 

15 Remove the upper glove compartment cover inside the dash- 
board. 

16 On 1990 through 1994 models, remove the control wires from the 
heater unit and the blower unit (see illustration). On 1995 and later 
models with wire-type heater controls, remove the air MIX wire, air 
INTAKE wire, and MODE wire, the dashboard main electrical connec- 


' 











25.16 Detach the heater unit and blower unit control wires - 
~ 1990 through 1994 shown 












the plastic cover panel .. . 


Oi ata eee 8 


26.1a Pry off 





tor at the bottom left side of the dashboard, the CPU and PCM con- 
nectors, and the orange and blue steering wheel airbag module con- 
nectors. On 1995 and later models with the Logic-type heater control 
unit, remove the PCM connectors, the blower unit connector, the air 
MIX actuator connector, dashboard main connector, the CPU connec- 
tor, the orange and blue steering wheel airbag module connectors, and 
the cabin temperature sensor from the air duct. 

17 As necessary, remove the center vertical dashboard frame .mount 
near the floor. 

18 Carefully remove the instrument panel (see illustration), while 
disconnecting the electrical connectors at the left side of the dash, the 
blower unit, and at the underdash fuse/electrical circuit breaker at the 
driver’s side. : 
19 Installation is the reverse of removal. When reinstalling the instru- 
ment panel and reconnecting the heater controls, see Chapter 3 for 
control adjustment. 


a 


26 Outside mirror - removal and installation 


——————— 


Refer to illustrations 26.1a, 26.1 b, 26.2, 26.3 and 26.7 


, 


Manual outside mirror 


1 Pry off the mirror control handle screw cover, remove the handle: 
shaft screw, remove the handle (see illustrations). : 
2 Detach the mirror cover inside the door by using a small screw- 
driver to pry the cover free from the door (see illustration). 

3 Remove the mirror retaining screws from inside the door and 
detach the mirror (see illustration). 
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26.2 Pry off the mirror panel inside the door 


Power outside mirror 


4 _ Detach the mirror cover inside the door by using a small screw- 
driver to pry the cover free from the door (see illustration 26.2). 

5 Remove the mirror retaining screws from inside the door and 
detach the mirror. | 

6 Unplug the power mirror electrical connector. On most models, 
you will have to remove the door trim panel and peel back part of the 
watershield (see Section 13) to access the mirror electrical connector. 
7 \f necessary to check or repair the power mirror switch, detach 
the power mirror switch from the instrument panel (see illustration). 

8 Installation is the reverse of removal. 


Mirror glass replacement 


1990 through 1994 manual and power type, 1995 and 
later manual type 


9 Using a hot air blower, heat the mirror. : 

10 Adjust the mirror so that one edge of the mirror is accessible. 

11. While keeping the mirror hot, insert a thin scraper between the 
mirror glass and the mirror frame, and carefully pry the mirror loose. 

12 Remove all remaining adhesive from the back of the mirror glass. 

13 Warm the frame with a hot air blower, and gently press the mirror 
glass in place. Allow to cool before driving. 


1995 and later power mirror 

14 Push at the top of the mirror glass. 

15 Pull the bottom of the mirror glass and remove the mirror from the 
housing. 

16 Install the mirror by hooking the top of the mirror glass onto the 
frame, then pressing the sides and bottom of the mirror. 





SRA IE ig hoe bit 


27.3a Detach the seat rail bolt covers, unbolt the front seat rail 
bolts from the floor... 











RELEASE 





Nests te 


26.7 Detach the power mirror switch from the instrument panel 





27 Seats - removal and installation 





Front seats 


Refer to illustrations 27.3a and 27.3b 

Warning: 2000 and later models are equipped with side-impact 
airbags mounted in the front seat backs. Disconnect the negative bat- 
tery cable and wait two minutes, then disconnect the side-impact 
airbag connect under.the center of the front seat’s bottom cushion. 

1 Disconnect the seat belt buckle electrical connector near the 


floor. 

2 Remove the seat forward/back travel release handle cover at the 
side of the seat. 

3 Remove the seat rail retaining bolts at the floor, disconnect the elec- 
trical connector, and lift the seats from the vehicle (see illustrations). 

4 Installation is the reverse of removal. 





th 


27.3b .... then detach the electrical connector and remove the 
seat from the vehicle 
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27.5 Press the rear seat cushion Popiribic clip 2 ada lift He. rear 
seat bottom cushion 





27.7b ...and pull up the seatback to remove the upper retaining 
clips from the slots, and lift up on the seat back to remove the 
seat back from the vehicle 


Rear seats 

Refer to illustrations 27.5, 27.7a and 27.7b. 

5 .On sedan models, detach the retaining clips at the base of the 
rear seat near the floor (see illustration), lift the front of the cushion 
up, then pull it out toward the front of the vehicle. 

6 On hatchback models, depress the retaining clips. at the base of 
the rear seat cushion (see illustration 27. 5), pull the rear seat cushion 
up and remove it from the vehicle. 

7 On sedan models with rear split-folding seatback, remove the 
side cushion lower nut, unsnap the side cushion from the body, and lift 
out the side cushions. On sedan models with a standard one-piece 
seatback and with split-folding seatbacks, remove the seat back 
retaining bolts, lift up on the seat back to remove the seat back from 
the body (see illustrations). On split-folding seatback models, the rear 
seat back strikers (latches) are removable, as necessary. 


27.7a Remove the rear seatback retaining bolts... 


8 | Onhatchback models with the rear split-folding seatback, remove 
the seat back retaining bolts, lift up on the seat back to remove the 
seat back from the body. On split-folding seatback models, the rear 
seat back strikers (latches) are removable, as necessary. On hatch- 
back models with a standard one-piece seatback, remove the seat 
back retaining bolts, lift up on the seat back to remove the seat back 
from the body. On 1995 and later models with the rear seat center fold- 
ing armrest, remove the screws from the armrest mount at the seat- 
back to remove the armrest. 


-9 The sedan rear package trim panel is removed by removing the 


rear seatback, removing the high-mounted stoplight, removing the 


- push-pull fasteners and pulling the trim panel forward to disengage the 


clips on the trim panel from the body. 

10 Installation is the reverse of removal. During installation, route the 
seat belts between the seat bottom and the seatback for accessibility 
after seat installation. 





28 Seat belts - check 





1. Check the seat belts, buckles, latch plates and guide loops for 
any obvious damage or signs of wear. 

2 Make sure the seat belt reminder light comes on when the es is 
turned on. 

3. Check that the passive front seat belt drive mechanisms (as appli- 
cable) actuate properly during use to travel and latch in place when 
driver or passenger is seated. 

4 The seat belts are designed to lock up during a sudden stop or 
impact, yet allow free movement during normal driving. The retractors 
should hold the belt against your chest while driving and rewind the | 
belt when the buckle is unlatched. Check the retractor on each seat 
belt locks when the belt is quickly pulled. Note: Do not remove the belt 
retractor covers or disassemble the retractors, as the ELR (Emergency 
Locking Retractor) has a spring that will unwind and cannot be 
rewound. 

5 _ If any of the above checks reveal problems with the seat belt sys- 
tem, disconnect the negative battery cable, and replace the seat belt 
components and retractor assemblies as necessary. 
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1 General information = 





The electrical system is a 12- -vott, negative ground type. Power 


for the lights and all electrical accessories is supplied PY a lead/acid- 
_ type battery which is charged by the alternator. 7 

This Chapter covers repair and service procedures for the v various 
| electrical components not associated with the engine. Information on 
: the battery, alternator, distributor and startet motor can be found” in 
Chapter ce 


It. should be foted that when portions of the electrical aan are 


serviced, the cable should be disconnected from the negative battery 
terminal to prevent : electrical shorts and/or fires. 

Caution: /f the stereo in your vehicle is equipped with an anti-theft sys- 
- tem, make sure you, have the correct activation code before discon- 
necting the battery i in any of the following procedures. - | 


2 Electrical troubleehooting - igpaerel information == 





7 Refer to. illustrations 2.58, 2. 5b, 2. 6; o. 9 end 2, 1 5 


A typical electrical circuit consists ofan electrical component, any 
7 ewiches. relays, motors, fuses, fusible. links or circuit breakers. related - 


to. that component and the wiring and connectors that link the compo- 
nent to both the battery and. the. chassis. To help you Pinpaint an elec- 
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trical circuit problem, wiring diagrams are included at the end of this | 


| ene 


- Before’ tackling any troublesome electrical circuit, first say the 7 


appropriate wiring diagrams to get a complete understanding of what 


makes up that individual circuit. Trouble spots, for instance, can often 


be narrowed down by noting if other components related to the circuit — 


are operating properly. If several components or circuits fail at one 
time, chances are the problem ‘is in a fuse” or ground connection, — 
because several circuits are pHa routed Hyeuge the 8 same ees and 


| soot connections. 


Electrical problems usually stem from. sitnple: causes, guthi as 


~ loose or corroded connections, a blown fuse, 2 melted fusible link or a 
failed relay. Visually inspect the condition of all fuses, wires and con-— 
~ nections in a problem circuit before troubleshooting the circuit, af 


if test equipment and instruments are going to be utilized, use the 


_ diagrams to pian ahead of time ‘where you will make the necessary 
connections in order to accurately. pinpoint the trouble spot. 


~The basic tools needed for electrical troubleshooting include a 


. circuit tester or‘voltmeter (a: 12-volt bulb with a set of test leads can | | 
also be used), a continuity tester, which: includes a bulb, battery and 


set of test leads, and a jumper wire, preferably with a circuit breaker 


: incorporated, which can be used to bypass electrical components (see 


illustrations). Before attempting to locate a problem. with test instru- . 
ments, use the abel diagramis) to one where to make me connec- | 
tions. . 
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2.5a The most useful tool for electrical 
troubleshooting is a digital multimeter 
that can check volts, amps, and test 
continuity 


2.9 With a multimeter set to the ohms scale, resistance can be 
checked across two terminals - when checking for continuity, a 
low reading indicates continuity, a high reading indicates 

lack of continuity | 


Voltage checks 


Voltage checks should be performed if a circuit is not functioning 
properly. Connect one lead of a circuit tester to either the negative bat- 
tery terminal or a known good ground. Connect the other lead to a 
connector in the circuit being tested, preferably nearest to the battery 
or fuse (see illustration). If the bulb of the tester lights, voltage is pre- 
sent, which means that the part of the circuit between the connector 
and the battery is problem free. Continue checking the rest of the cir- 
cuit in the same fashion. When you reach a point at which no voltage is 
present, the problem lies between that point and the last test point with 
voltage. Most of the time the problem can be traced to a loose connec- 
tion. Note: Keep in mind that some circuits receive voltage only when 
the ignition key is in the Accessory or Run position. 


Finding a short 


One method of finding shorts in a circuit is to remove the fuse and 
connect a test light or voltmeter in place of the fuse terminals. There 
should be no voltage present in the circuit. Move the wiring harness 
from side-to-side while watching the test light. If the bulb goes on, 
there is a short to ground somewhere in that area, probably where the 
insulation has rubbed through. The same test can be performed on 
each component in the circuit, even a switch. 


Ground check 


Perform a ground test to check whether a component is properly 
grounded. Disconnect the battery and connect one lead of a continuity 


2.5b A test light is a very handy tool for 
checking voltage 











2.6 In use, a basic test light’s lead is 
clipped to a known good ground, then the 
pointed probe can test connectors, wires 
or electrical sockets - if the bulb lights, 
the part being tested has battery voltage 


a 








2.15 To backprobe a connector, insert a small, sharp probe (such 
as a Straight-pin) into the back of the connector alongside the 
desired wire until it contacts the metal terminal inside; connect 
your meter leads to the probes - this allows you to test a 
functioning circuit 


tester or multimeter (set to the ohms.scale), to a known good ground. 
Connect the other lead to the wire or ground connection being tested. 
If the resistance is low (less than 5 ohms), the ground is good. If the 
bulb on a self-powered test light does not go on, the ground is not 
good. 


Continuity check 


A continuity check is done to determine if there are any breaks in 
a circuit - if it is passing electricity properly. With the circuit off (no 
power in the circuit), a self-powered continuity tester or multimeter can 
be used to check the circuit. Connect the test leads to both ends of the 
circuit (or to the “power” end and a good ground), and if the test light 
comes on the circuit is passing current properly (see illustration). If 
the resistance is low (less than 5 ohms), there is continuity; if the read- 
ing is 10,000 ohms or higher, there is a break somewhere in the circuit. 
The same procedure can be used to test a switch, by connecting the 
continuity tester to the switch terminals. With the switch turned On, the 
test light should come on (or low resistance should be indicated on a 
meter). 


Finding an open circuit 

When diagnosing for possible open circuits, it is often difficult to 
locate them by sight because the connectors hide oxidation or terminal 
misalignment. Merely wiggling a connector on a sensor or in the wiring 
harness may correct the open circuit condition. Remember this when 
an open circuit is indicated when troubleshooting a circuit. Intermittent 
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3.1a The main fuse block is located in the engine compartment, 
near the battery 





3.1c 1995 and later model main fuse block details 
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3.1b The interior fuse box is located near the driver’s side 
kick panel 


CIGAR 
1SA 


SJ 
Gy 





3.1d 1995 and later model interior fuse box details 





problems may also be caused by oxidized or loose connections. 
Electrical troubleshooting is simple if you keep in ‘mind that all 
electrical circuits are basically electricity running from the battery, 
through the wires, switches, relays, fuses and fusible links to each 
electrical component (light bulb, motor, etc.) and to ground, from 
which it is passed back to the battery. Any electrical problem is an 
interruption in the flow of electricity to and from the battery. 


Connectors 


Most electrical connections on these vehicles are made with mul- 
tiwire plastic connectors. The mating halves of many connectors are 
secured with locking clips molded into the plastic connector shells. 
The mating halves of large connectors, such as some of those under 
the instrument panel, are held together by a bolt through the center of 
the connector. 

To separate a connector with locking clips, use a small screw- 
driver to pry the clips apart carefully, then separate the connector 
halves. Pull only on the shell, never pull on the wiring harness as you 
may damage the individual wires and terminals inside the connectors. 
Look at the connector closely before trying to separate the halves. 
Often the locking clips are engaged in a way that is not immediately 
clear. Additionally, many connectors have more than one set of clips. 

Each pair of connector terminals has a male half and a female 
half. When you look at the end view of a connector in a diagram, be 
sure to understand whether the view shows the harness side or the 
component side of the connector. Connector halves are mirror images 
of each other, and a terminal shown on the right side end-view of one 
half will be on the left side end-view of the other half. 


It is often necessary to take circuit voltage measurements with a 
connector connected. Whenever possible, carefully insert a small 
straight pin (not your meter probe) into the rear of the connector shell 
to contact the terminal inside, then clip your meter lead to the pin. This 
kind of connection is called “backprobing” (see illustration). When 
inserting a test probe into a terminal, be careful not to distort the termi- 
nal opening. Doing so can lead to a poor connection and corrosion at 
that terminal later. Using the small straight pin instead of a meter probe 
results in less chance of deforming the terminal connector. 


EE 


3 Fuses - general information 


EEE 


Refer to illustrations 3.1a, 3.1b, 3.1c, 3.10, 3.3a, 3.36 and 3.3c 

1. The electrical circuits of the vehicle are protected by a combina- 
tion of fuses, circuit breakers and fusible links. The main fuse block is 
located in the engine compartment on the driver’s side, and the interior 
fuse box is located under the instrument panel on the driver’s side of 
the dashboard (see illustrations). . 

2 Each of the fuses is designed to protect a specific circuit, and the 
various circuits are identified on the fuse panel itself. the main fuse 
block in the engine compartment supplies circuit with high current 
draws, such as the fuel injection, headlights, cooling fan, air condi- 
tioner, etc. The interior fuse box, under the driver’s side instrument 
panel, supplies current to the remainder of the circuits; interior lights, 
radio, door locks, power windows, instrument panel, wipers, exterior 
lights, etc. 
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3.3c All three of these fuses are of the same rating, yet are differ- 
ent sizes, at left is a small fuse, the center is a medium, and at 
right is a large - make sure you get the right size and amperage 
when purchasing replacement fuses 


3 Miniaturized fuses are employed in the main fuse block and the 
fuse box (see illustrations). These are compact fuses, with blade ter- 
minal design. Note: When replacing a fuse, do not attempt to use pliers 
- always use the fuse puller tool supplied in the fuse box cover for safe 
removal and replacement, without damaging the fuse itself or neigh- 
boring fuses. \f an electrical component fails, always check the fuse 
first. A blown fuse is easily identified through the clear plastic body. 
Visually inspect the element for evidence of damage (see illustration), 
or where possible, perform a continuity check across the fuse termi- 
nals with the fuse removed from the fuse block or box. If a continuity 
check is necessary on the miniaturized (Type A) fuse, the blade termi- 
nal tips are exposed in the fuse body. — 

4 _Besure to replace blown fuses with the correct type. Fuses of dif- 
ferent ratings are physically interchangeable, but only fuses of the 
proper rating should be used. Replacing a fuse with one of a higher or 
lower value than specified is not recommended. Each electrical circuit 
needs.a specific amount of protection. The amperage value of each 
fuse is molded into the fuse body. 

5 _ If the replacement fuse immediately fails, this indicates a more 
serious problem than just a failed or defective fuse. Don’t replace it 
again until the cause of the problem is isolated and corrected. In most 
cases, this will be a short circuit in the wiring caused by a broken or 
deteriorated wire, or a failed electrical component. 

6 The fuse box under the instrument panel on the driver’s side is 
mounted on the joint box which connects major wiring harnesses and 
houses the Central Processing Unit (CPU). The CPU controls electrical 
systems. For access, the kick panel trim must be removed. The CPU is 
removable for inspection or replacement. A Powertrain Control Module 
(PCM) is located at the floor behind the center console. The PCM con- 
trols engine operation. Note: /f the fuse box ROOM fuse is burned out, 


the dashboard malfunction light will be ON; to replace, turn the ignition 


switch to LOCK and install the new fuse. 





Type A. 








4.2 Press the reset button to reset the circuit breaker - 1994 and 
earlier models : 


4 Circuit breakers - general information 








Refer to illustration 4.2 

1 On some models the circuit breaker resets itself automatically, an 
electrical overload in a circuit breaker protected system will cause the 
circuit to fail momentarily, then come back on. If the circuit does not 
come back on, check it immediately. Note, however, that some circuit 
breakers must be reset manually. Once the electrical problem is cor- 
rected, and the circuit breaker resets, the circuit breaker will resume its 
normal function. 

2 On 1994 and earlier models, to reset the heater manual. circuit 
breaker, press in the circuit breaker reset button, located above the 
fuse box at the driver’s kick panel enclosure (see illustration). 





5 Relays - general information and testing 





General information 


1 Several electrical accessories in the vehicle, such as the fuel 
injection system, horns, starter, and fog lamps use relays to transmit 
the electrical signal to the component. Relays use a low-current circuit 
(the control circuit) to open and close a high-current circuit (the power 
circuit). If the relay is defective, that component will not operate prop- 
erly. Most relays are mounted in the engine compartment and interior 
fuse/relay boxes (see illustrations 3.1a and 3.1b). The electrical cen- 
ter located below the left end of the instrument panel, also contains 
several relays. lf a faulty relay is suspected, it can be removed and 
tested using the procedure below or by a dealer service department or 
a repair shop. Defective relays must be replaced as a unit. 


Testing 


Refer to illustrations 5.2aand5.2b 
2 __ Most of the relays used in these vehicles are of a type often called 
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42-5 








Relay with 


3 Relay with 
~ internal resistor 


internal diode _ 


[24063-12-5.2s HAYNES) 





5.2a Typical ISO relay designs, terminal numbering 
and circuit connections 


cc 


“ISO” relays, which refers to the International Standards Organization. 
The terminals of ISO relays are numbered .to indicate their usual circuit 
connections and functions. There are two basic layouts of terminals on 
the relays used in the covered vehicles (see illustrations). 

3 Refer to the wiring diagram for the. circuit to determine the proper 
connections for the relay you’re testing. If you can’t determine the cor- 
rect connection from the wiring diagrams, however, you may be able to 
determine the test connections from the information that follows. 

4 Two of the terminals are the relay control circuit and connect to 
the relay coil. The other relay terminals are the power circuit. When the 
relay is energized, the coil creates a magnetic field that closes the 
larger contacts of the power circuit to provide power to the circuit 
loads. . 

5 Terminals 85 and 86 are normally the control circuit. If the relay 
contains a diode, terminal 86 must be connected to battery positive 


(B+) voltage and terminal 85 to ground. If the relay contains a resistor, 


terminals 85 and 86 can be connected in either direction with respect 
to B+ and ground. 


6 Terminal 30 is normally connected to the battery voltage (B+) 


source for the circuit loads. Terminal 87 is connected to the ground 
side of the circuit, either directly or through a load. If the relay has sev- 
eral alternate terminals for load or ground connections, they usually are 
numbered 87A, 87B, 87C, and so on. 

7 Use an ohmmeter to check continuity through the relay control 
coil. ) 

a) Connect the meter according to the polarity shown in the illustra- 
tion for one check: then reverse the ohmmeter leads and check 

~ continuity in the other direction. 

b) If the relay contains a resistor, resistance should be indicated on 
the meter,and should be the same value with the ohmmeter in 
either direction. 3 

c) If the relay contains a diode, resistance should be higher with the 
ohmmeter in the forward polarity direction than with the meter 
leads reversed. | : 

d) If the ohmmeter shows infinite resistance in both directions, 
replace the relay. 

8 Remove the relay from the vehicle and use the ohmmeter to 
check for continuity between the relay power circuit terminals. There 
should be no continuity between terminal 30 and 87 with the relay de- 
energized. 

9 Connect a fused jumper wire to terminal 86 and the positive bat- 
tery terminal. Connect another jumper wire between terminal 85 and 
ground. When the connections are made, the relay should click. 

10 With the jumper wires connected, check for continuity between 
the power circuit terminals. Now, there should be continuity between 
terminals 30 and 87. 

11 If the relay fails any of the above tests, replace it. 


Control i Spe Ge as Bes | 


circuit 





5.2b Most relays are marked on the outside to easily identify the 
control circuit and power circuit - this one is of the 
four-terminal type 


a a 


6 Turn signal/hazard flashers - check and replacement 


EEE 


Refer to illustration 6.1 


Warning: 1995 and later models are equipped with airbags. The airbag 


is armed and can deploy (inflate) anytime the battery is connected. To 
prevent accidental deployment (and possible injury), turn the ignition 
key to LOCK and disconnect the negative battery cable whenever 
working near airbag components. After the battery is disconnected, 
wait at least two minutes before beginning work (the system has a 
back-up capacitor that must fully discharge). For more information see 
Section 26. 

1 The turn signal/hazard flasher, a small canister-shaped unit 
located near the fuse box under the dashboard at the driver’s side, 3 
flashes the turn signals and the hazard flashers. On 1994 and earlier — 
models, it is mounted on a bracket with the Horn relay, TNS relay, 
Headlight relay, and Wiper relay. On 1995 and later models, it is 
located behind the dashboard lower panel under the steering wheel 
(see illustration) and is removed by detaching the dashboard left side 
panel, the lower panel screws, and the push fastener. 





6.1 1995 and later model driver’s side lower dash panel | 
removal details 
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7.5 Remove the combination switch mounting screws - 1994 and 
earlier model shown 


2 When the flasher unit is functioning properly, an audible click can 
be heard during its operation. If the turn signals fail on one side or the 
other and the flasher unit does not make its characteristic clicking 
sound, a faulty turn signal bulb is indicated. 

3. Flasher relay check: With ignition switch on, operate turn signal 
switch right and left, checking front and rear turn signals are flashing; 
actuate Hazard warning switch and check both front and rear signals 
flash. 

4 _ If both turn signals fail to flash, the problem may be a blown fuse, 
a faulty flasher unit, a failed bulb, a broken switch or a loose or open 
electrical connection. If a quick check of the fuse box indicates that the 
turn signal fuse has blown, check the wiring for a short before installing 
a new fuse. ‘ 

5 To replace the flasher, remove the flasher from its mounting 
bracket, and pull the flasher out of the electrical connector. 

6 ___ Also, if a faulty flasher is suspected, it can be removed and tested 
by a dealer or other qualified shop. Defective flashers must be 
replaced as a-unit. Make sure that the replacement unit is identical to 
the original. Compare the old one to the new one before installing it. 

7 _ If one side only fails to flash properly, check for burnt out bulbs. 

8 Installation is the reverse of removal. 





-7 Combination switch - removal and installation 





Refer to illustrations 7.5, 7.6 and 7.7 

Warning: 7995 and later models are equipped with airbags. The airbag 
is armed and can deploy (inflate) anytime the battery is connected. To 
prevent accidental deployment (and possible injury), turn the ignition 
key to LOCK and disconnect the negative battery cable whenever 
working near airbag components. After the battery is disconnected, 
wait at least two minutes before beginning work (the system has a 
back-up capacitor that must fully discharge). For more information see 
Section 26. 

1 Disconnect the negative battery cable. 

2 On 1995 and later models, disable the drivers airbag and remove 
the airbag assembly (see Chapter 10). 

3 Remove the steering wheel (see Chapter 10). 

4 Remove the steering column upper and lower covers (see Chap- 
ter 11). ; | 

5 Remove the combination switch retaining screws (see illustra- 
tion), clips and latch behind the combination switch. 

6 Disconnect the electrical connectors and slide the combination 
switch off the column. (see illustration). Warning: On models 
equipped with airbags, handle the combination switch/clockspring 
assembly very carefully. Damage to the clockspring could cause an 
airbag system failure resulting in serious personal injury. 

7 Installation is the reverse of removal. On models equipped with 
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7.6 Slip the combination switch off the steering column and 
unplug electrical connector(s) 


ALIGNMENT MARKS 





7.7 Airbag clockspring alignment marks 





airbags, ensure the clockspring is centered properly before installing 
the combination switch/clockspring assembly onto the steering shaft 
as follows: | 
a) Position the front wheels pointing straight ahead. 
b) Gently rotate the clockspring inner hub clockwise to the end of its 
stop. Do not force it against the stop. 
c) Rotate the clockspring 2-3/4 turns counterclockwise. 
d) Align the mark on the inner hub with the mark on the housing (see 
illustration). 





8 Combination switch - check 


Refer to illustrations 8.5a, 8.5b, 8.5c, 8.5d, 8.5e, 8.5f and 8.5g 
Warning: 1995 and later models are equipped with airbags. The airbag 
is armed and can deploy (inflate) anytime the battery is connected. To 
prevent accidental deployment (and possible injury), turn the ignition key 
to LOCK and disconnect the negative battery cable whenever working 
near airbag components. After the battery is disconnected, wait at least 
two minutes before beginning work (the system has a back-up capacitor 
that must fully discharge). For more information see Section 26. 
Caution: The combination switch/clockspring assembly on vehicles 
equipped with airbags can not be disassembled. Replace the com- 
plete assembly if any switch fails. 

1 Disconnect the negative cable at the battery. 

2 On 1995 and later models, disable the drivers airbag and remove 
the airbag assembly (see Chapter 10). | 

3 Remove the steering wheel (see Chapter 10). 

4 Remove the steering column upper and lower covers (see Chap- 
ter 11). Bt 
5 On the combination switch assembly, check for continuity 
between the indicated terminals using an ohmmeter with the light 
switch, turn signal switch, and wiper/washer switch in each of the indi- 
cated positions (see illustrations). - | 
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Light switch. 










ATES (i a Te IE 
a Se “E07 


O—O: Continuity 





7 : (Canada without crulse control eystom) i 
_ Light switch , | 


- 8.5a Light control _ 

_ Switch terminal guide — 
and continuity table - 

1994 and earlier models) _ 














- Tum signal switch | | 
fim CSS 
pA ee ed 
| a 


=O; Continuity . 





Turn signal switch (Canada without cruise control) 


8.5b Turnsignalswitch 
terminal guide.:continuity table 
= 1994 and earlier models 







- 8.5¢ Combination switch terminal 
guide and headlight switch continuity 
~ table - 1995 through 1998 models" 


O—O: a 





—Terminal : 


# Switch position = 
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O--O: ‘Continuity 


“8.5d Turn 1 signal switch continuity’ table - ts a, 
| 1995. through 1998 models - 


Terminal] 





. O—O: — 


8. Sf Windshield wiper and washer switch continuity table = 
ae oe i 1995. and later models - i 


6. tf the continuity between terminals is is not as s specified | in rhe illus- 
trations, replace the combination switch. Refer to Section 7 for combi- - 
nation switch installation and centering the clockspring, if equipped. : 


See Chapter 10 a steering wheel and oho installation. 


9 Ignition switch - check and d replacement 


| Headlights, high 
op ‘Turn signal, right 












| CONTINUITY BETWEEN | 
| PendOenda | 
| dandLandPandR | 


‘Yand t and P and O and R 





SWITCH POSITION © 







_ Turn signal, left be 






_ 8.5e Combination switch terminal and continuity guide - 
1999 and sainide lights and turn peak ies 





8. 5g C Combination switch terminal and ‘aigeraiit guide - 
beh eg i. and ial wipers/washer 





Warning: 1995 and later models are 2 equipped with hee The airbag 
is armed and can deploy (inflate) anytime the battery is connected. To 
_ prevent accidental.deployment (and possible injury), turn the ignition 
key to LOCK and disconnect.the negative battery.cable whenever 
working near airbag components. After the battery is ‘disconnected, 


_. wait at least two minutes before beginning work (the system has a: 


back-up capacitor that must uy aoe For more nano see 
Section 26. , 5 : 
1 Disconnect the negative battery cable. | 

2 On 1995 and later models, disable the drivers airbag. 


3 Sheree the steering column upper and lower covers (see Chap- 
ter 1 1). rer: | 
4 Remove the lower dash pane! (see ilustration 6. 1). 


Check 


Refer to illustrations 9. 6a and 9, 6b- | 
5 ~ Trace the wire from the ignition ewe to me seleetice! connector | 


“and unplug the connector. 
6 ~~ Check for continuity with switch in each indicated ‘position (see | 
: dMuetrptions) — | 








9.6a Ignition switch terminal guide and continuity table - typical. 


- Continuity 





7 9. 6b Ignition switch terminal guide and 1 continuity table - 
- i> _ bpical (Canada) — , . 
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9.8 Ignition switch installation details 





Replacement 


Refer to illustration 9.8 

7 Disconnect the electrical connector from the switch. 

8 Remove the screw and separate the switch from the steering lock 
assembly (see illustration). 

9 Installation is the reverse of removal. 





10 Headlight bulb - replacement 

PN Siar cs oe See Oe RS IO a ee 
Refer to illustrations 10.4a, 10.4b and 70.5 

Warning: Halogen gas-filled bulbs are under pressure and may shatter if 
the surface is scratched or the bulb is dropped. Wear eye protection and 
handle the bulbs carefully, grasping only the base whenever possible. 
Keep bulbs away from children. Allow the bulb to cool before removal. Do 
not touch the surface of the bulb with your fingers because the oil from 


your skin could cause it to overheat and fail prematurely. If you do touch” 


the bulb surface, wipe the bulb clean with rubbing alcohol. 

1 Make sure the headlight switch is OFF. 

2 Open the hood. 

3 Locate the headlight bulb at the rear of the headlight assembly. 

4 On 1994 and earlier models, disconnect the electrical connector 
from the bulb by squeezing the tabs and pulling the connector away 
from the headlight bulb, then rotate the retainer ring counterclockwise 
(when viewed from the back of the headlight) about one-eighth of a 
turn (see illustrations). On 1997 and later models, remove the wire 
clip retaining the bulb. 

5 Remove the bulb base (see illustration). 

6 Make sure the bulb is cool to touch. Grasp the headlight bulb 
base and carefully pull the bulb out (don’t rotate the bulb while remov- 
ing it). Note: Use the protective cover and carton from the new bulb to 
promptly dispose of the old bulb. 











# 


dlight bulb 


of the housing 


we 


10.5 Pull the hea assembly straight out 





10.4a Squeeze the tabs and then pull the 
headlight bulb electrical connector from 
the headlight bulb 





ra 


10.4b Rotate the bulb retaining ring 
counterclockwise about one-eighth of a 
turn and remove the retaining ring 


7 Install the new headlight bulb with the flat side of the plastic base 
facing upward, by gently inserting the glass portion of the bulb into the 
socket. The base of the bulb may need to be rotated slightly clockwise 
or counterclockwise when inserting it to align the grooves on the bulb 
base with the tabs in the socket. When the grooves are aligned, push 
the bulb firmly into the socket. 3 
8 Slide the bulb retaining ring over the plastic base of the bulb. On 
1997 and later models, reinsert the clip behind the bulb. On 1994 and 
earlier models, lock the retaining ring by rotating it clockwise (when 
viewed from the engine compartment). The retaining ring will lock fully 
when rotated sufficiently and solid resistance is felt. 

9 Push the electrical connector into the rear of the bulb base until it 
snaps and locks into position. : 

10 Switch on the headlights and check for proper operation. Note: 
The headlight bulb replacement procedure steps in this Section do not 
affect headlight aim. However, be sure to check the headlight aim is 
correct and adjust if necessary per Section 12. 


11 Headlight housing - removal and installation 


Ease 


Refer to illustrations 11.2, 11.4a, 11.4b, 11.5a, 11.5b and 11.6 

1 Disconnect the negative battery cable. 

2 — Remove the front combination light (turn signal/side marker light) 
retaining screw(s), remove the combination light bulb electrical con- 
nector, and pull the combination light assembly off the vehicle (see 
illustrations 11.2 and 13.3). 

3 Remove the headlight bulb electrical connector and remove the 
headlight bulb (see Section 10). Warning: Halogen gas-filled bulbs are 
under pressure and may shatter if the surface is scratched or the bulb 
is dropped. Wear eye protection and handle the bulbs carefully, grasp- 
ing only the base whenever possible. Keep bulbs away from children. 








oS 


11.2 Remove the combination light screws and remove the light 
assembly - 1994 and earlier shown 
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11.4a Remove the headlight-mounting 
screws from the 
front support... 





11.5b ... and remove the headlight 
assembly 





12.2 Headlight adjustment details 


a 


11.4b ...and the fender 





11.6 Remove the lower grille molding 
screws and remove the molding 
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11.5a Remove the headlight clip behind 
the headlight assembly (unit shown 
removed from vehicle for clarity) .. . 








12.1 1994 and earlier headlight 
adjustment screws (arrows) 


Allow the bulb to cool before removal. Do not touch the surface of the 
bulb with your fingers because the oil from your skin could cause it to 
overheat and fail prematurely. If you do touch the bulb surface, wipe 
the bulb clean with rubbing alcohol. 

4 Remove the headlight assembly side mounting bolt, accessible 
with the combination light (turn signal/side marker light) off the vehicle 
and remove the headlight assembly front mounting bolt, accessible near 
the grille (see illustrations). Note: On 1997 and 1998 models, the grille 
must be removed before the headlight housing, and on 1999 and later 
models, the front bumper cover must be removed (see Chapter 11). 

5 On 1994 and earlier models, remove the fastener behind the 
headlight assembly (see illustration). On 1995 and later models, 
remove the nut at the top of the headlight assembly (see illustration). 


‘6 On 1994 and earlier models, remove the lower grille molding fas- 


teners and the lower grille molding (see illustration). 

7 Remove the headlight housing (lens) assembly. 

8 Installation is the reverse of removal. Refer to Section 10 for 
headlight bulb installation. 





12 Headlights - adjustment 





See illustrations 12.1 and 12.2 

Note: /t is important that the headlights are aimed correctly. If adjusted 
incorrectly they could blind the driver of an oncoming vehicle and 
Cause a serious accident or seriously reduce your ability to see the 
road. The headlights should be checked for proper aim every 12 
months and any time a new headlight is installed or front end body 
work is performed. It should be emphasized that the following proce- 
dure is only an interim step which will provide temporary adjustment 
until the headlights can be adjusted by a properly equipped shop. 

1 1994 and earlier models have two adjustment screws, one to the 
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13.3 Unplug the connector and rotate the 
bulb holders to remove the combination 
light (turn signal) bulb from the housing 


side controlling left-and-right ovaiiant and one above the light for 
up-and-down movement that are accessible from the front of the 
headlight housing (see illustration), with the combination light (turn 
signal/side marker light assembly) removed, and the hood open. 1995 
and later models have two adjustment screws, one toward the center 
of the vehicle controlling left-and-right movement and one closest to 
the fender for up-and-down movement. They are accessible from the 
back of the headlight housing with the hood open. : 

2 There are several methods of adjusting 1994 and earlier head- 
lights. The simplest method requires a blank wall, masking tape and a 
level floor (see illustration). 


a) Position masking tape vertically on the wall in reference to the 
vehicle centerline and the centerlines of both headlights. 

b) Position a horizontal tape line in reference to the centerline of all 
the headlights. Note: It may be easier to position the tape on the 
wall with the vehicle parked only a few inches away. 

c) Adjustment should be made with the vehicle parked 25 feet from 
the wall, tire air pressure adjusted with the tires cold, sitting level, 
the gas tank half-full and no unusually heavy load in the vehicle. 


d) Starting with the low beam adjustment, position the high intensity 
zone so it is two inches below the horizontal.line and two inches to 
the right of the headlight vertical line. Turn the headlight adjust- 
ment screws (see illustration 12.1) until the desired level has 
been achieved. | 

@) With the high beams on, the high intensity zone should be verti- 
cally centered with the exact center just below the horizontal line. 
Note: It may not be possible to position the headlight aim exactly 
for both high and low beams. If a compromise must be made, 
keep in mind that the low beams are the most used and have the 
greatest effect on driver safety. 

3 To adjust 1995 and later headlights: 


a) With the tire air pressure adjusted to specification and standard size 


tires mounted on all four wheels, the fuel tank filled, no excess cargo 





13.10 From inside the trunk, disconnect the combination light 
assembly wiring harness (sedan models) 





13.8a Remove fasteners to pull out the 
rear brake light, taillight, turn signal, or 
backup light 


al 

od 
6 
a 
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13.8b Remove the taillight bulb holder 
(socket) to replace 
the bulbs 


in the vehicle or trunk, position the vehicle on a flat level surface. 

b) Rock the vehicle by hand several times. 

c) Adjust the headlights by using a screwdriver at each headlight 
adjusting points, making sure the horizontal (side- to-side) aiming 
bubble is within two lines of “0”. Then make ‘sure the vertical (up 
and down) aiming bubble is within two lines of “0”. 


4. Have the headlight adjustment checked by a deter service 
department at the earliest opportunity. 


sienna nein ets es Sh OFS: ee oe Drie 
13 Bulb replacement 
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Front turn signal, parking and side marker 
Refer to illustration 13.3 


1. Remove the front light (turn signal/side marker light) retaining 
screw(s) (see Section 11). Note: On 2000 and later models, these bulbs 
are accessible from the engine compartment, without removing the 
combination light housing. 

2 Remove the light assembly (see Section 11). 

3 On 1994 and earlier models, twist the light bulb holder (socket) 
counterclockwise and pull it out of the light assembly (see illustra- 
tion). On 1995 and later models, pull the bulb/socket assembly from its 
the light assembly socket. 

4 On 1994 and earlier models, while holding the combination light 
bulb holder, rotate the bulb to remove it. Replace the bulb. 

5S On 1995 and later models, pull the bulb from its socket and 
replace the bulb. 

6 Installation is the reverse of removal. 


Rear brake, turn signal, tail, back-up lights, and 


side marker 
Refer to illustrations 13.8a, 13.8b and 13.10 
Sedan 


7 Open the trunk lid. On most models, the corner trunk trim must be 
removed for access to the bulbs or taillight mounting fasteners. Refer 
to illustration 13.25 for trim panel push-pin removal. 

8 Inside the trunk, remove the light housing/ bulb socket holder 
(see illustrations). 

9 Twist the combination light bulb being replaced to remove it from 
its holder (socket). 

10 To remove the combination light assembly entirely, open the trunk 
lid and remove the combination light assembly retaining nut. On 1994 and 
earlier models, the retaining nut is inside the trunk. On 1995 and later 
models, the fender-mounted lights are retained by screws exposed when 
the trunk lid is open. On 1995 and later models, the trunk lid mounted 
(inboard) combination light is retained by through bolts from inside the 
trunk lid. Remove the combination light assembly and gasket, while dis- 
connecting the wiring electrical connector (see illustration). 
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13.25 Push-pull retainer removal and installation details 
(sedan high-mounted brake light) 





11 On 1994 and earlier models, to remove the sedan rear side 
marker light, remove the two screws, twist the bulb holder (socket), 
and pull the bulb to remove it. Press in the new bulb. 

12 Installation is the reverse of removal. 


Hatchback 


13 Open the rear hatch. 

14 _ Inside the trunk area, open either the brake/taillight/side marker 
light access panel, the turn signal access panel, or the backup light 
access panel depending on the bulb to be replaced. 

15 Twist the combination light bulb holder (socket) counterclockwise 
for the bulb(s) being replaced and pull them out of the light assembly. 
16 Holding the combination light bulb holder (Socket), rotate the bulb 
being replaced to remove it. Replace the bulb. 

17 To remove the combination light assembly, open the rear hatch 
and remove the combination light assembly retaining nut (inside the 
trunk). Remove the combination light assembly and gasket, while dis- 
connecting the wiring electrical connector. 

18 Installation is the reverse of removal. 


License plate light 
Sedan 


19 Remove the rear license plate for access. On 1999 and later mod- 
els, the license plate finish panel must be removed. Remove the nuts, 
then pull the panel outward and pry the clips from the body. 

20 On 1994 and earlier models, twist and pull the license plate light 
holder (socket) out of the slot in the car body. Twist the bulb to remove 
it. Replace the bulb. 
21 On 1995 and later models, remove the lens screws and pull the 


bulbs out. Replace the bulbs. 
22 ‘Installation is the reverse of removal 


Hatchback 


23 Above the rear license plate, remove the license plate light screws 
and remove the lens. Note: There are two identical rear license plate 


lights. | 
24 Pull the bulb to remove it. Press in the new bulb. 


High-mounted brake light 
Refer to illustration 13.25 


Sedan 
25 On 1994 and earlier models, remove the two high-mounted brake 


light housing push-pull retaining pins or retaining screws (see illustra- 
tion). Remove the high-mounted brake light housing. Twist and pull 
the high-mounted brake light holder (socket) and pull it out of the light 
housing. Twist the bulb to remove it. Replace the bulb. On 1999 and 
later models, remove the rear seat back (see Chapter 11) and remove 
the package tray. | 

26 On 1995 and later models, remove the push fasteners to remove 
the light housing cover. | 

27 On 1995 and later models, remove the bulb base from the hous- 
ing. Replace the bulb. 

28 Installation is the reverse of removal. 


Hatchback 

29 On the exterior of the hatch, remove the high-mounted stoplight 
retaining screws. : 3 
30 Rotate the bulb holder (socket) counterclockwise to remove it 
from the high-mounted brake light assembly. 

31 Pull the bulb to remove it. Press in the new bulb. 

32 __sInstallation is the reverse of removal. 


Interior lights 


Refer to illustrations 13.34a and 13.34b | 

33 For the interior light mounted at the center of the roof, pull the 
light lens off, and pull the bulb from its holder (socket). Replace the 
bulb and press the light lens in place. 

34 For models with a sunroof, remove the map lights (spot lights) in the 
overhead panel by removing the rearview mirror, slide back the panel 
cover, remove the panel, and pull out the map light bulb(s) (see illustra- 
tions). Press in the new bulb(s). Installation is the reverse of removal. 
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13.36 The instrument cluster light bulbs are 
removed from the backside of the cluster 


35. For models without a sunroof, remove the map lights (spot lights) 
mounted at the center of the roof by pulling the light lens off, remove 
the light housing, and twisting the bulb(s) to remove them. Replace the 
bulb(s). Installation is the reverse of removal. 


Instrument cluster illumination 


Refer to illustration 13.36 

36 To gain access to the instrument cluster illumination light(s), the 
instrument cluster will have to be removed (see Section 17). The 
bulb(s) can then be removed and replaced from the rear of the cluster 
(see illustration). 3 





14 Daytime Running Lights (DRL) - general information 





1 The Daytime Running Lights (DRL) system, used on some mod- 
els, turns the headlights on whenever the engine is started. The only 
exception is when the engine is on when the parking brake is engaged. 
Once the parking brake is released, the lights will remain on as long as 
the ignition switch is on, even if the parking brake is later applied. 

2  TheDRLsystem supplies reduced voltage to the headlights so they 
won't be too bright for daytime use, while prolonging headlight life. 





15 Radio and speakers - removal and installation 





Warning: 1995 and later models are equipped with airbags. The airbag is 
armed and can deploy (inflate) anytime the battery is connected. To pre- 
vent accidental deployment (and possible injury), turn the ignition key to 
LOCK and disconnect the negative battery cable whenever working near 
airbag components. After the battery is disconnected, wait at least two 


minutes before beginning work (the system has a back-up capacitor that — 


must fully discharge). For more information see Section 26. 

Caution: /f the stereo in your vehicle is equipped with an anti-theft sys- 
tem, make sure you have the correct activation code before discon- 
necting the battery. 


Radio | 

Refer to illustrations 15.2, 15.3a and 15.3b 

1 Disconnect the negative cable at the battery. 

2 Remove the radio trim bezel (see illustration). On 1997 and later 
models, use a small, tape-wrapped screwdriver to carefully pry out the 
small plastic trim covers at the left and right side of the radio. 

3 Remove the radio retaining screws, pull the radio out far enough to 
disconnect the electrical connector and the antenna lead and remove 
the radio. On 1997 and later models, a special audio removal tool is 
required, there are no radio mounting screws. The tools are U-shaped 
wires with bent ends, and are available in auto parts stores. Insert the 
tools into holes on each side of the radio until you hear the internal clips 
release. On 2001 models, two sets of these tools are required. 

4 — Installation is the reverse of removal. | 





15.2 Carefully pry the trim bezel from 
around the radio 





15.3b Pull the radio out of the instrument panel and disconnect 
the electrical connectors and antenna lead 


15.6 Remove the speaker electrical connector and the speaker 
attaching screws to remove the speaker 


Speakers 
Refer to illustration 15.6 


5 Remove the front door trim panel (see Chapter 1 1). 
6 Remove the speaker retaining screws/nuts. Unplug the electrical 
connector and remove the speaker (see illustration). 


“Ft Installation is the reverse of removal. 





16 Antenna - removal and installation 


a 


1 Unplug the cable from the radio. On 1995 and later models, 


‘Remove the lower dash panel at the driver’s side (see Chapter 11) and 


disconnect the antenna.jack. Note: The antenna may be tested if 
desired, by checking continuity at the antenna cable plug end. The 
antenna should have full continuity (no resistance). 


a On 1994 and earlier models, loosen any antenna cable clamps 
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18.4 Disconnect the horn electrical 
connector (arrow) and remove the horn 
mounting bolts 


found. For power antennas, disconnect the electrical power connector. 
3 On 1994 and earlier models, remove the antenna mount screws 
or threaded mounting clamp, as necessary. On 1995 and later models, 
pull the antenna out of the vehicle windshield post A-pillar. 

4 ~— Remove the antenna, while pulling out the cable. 

S Installation is the reverse of removal. On 1995 and later models, 
tape the antenna jack to the antenna drain tubing, pass the antenna 
into the A-pillar antenna hole. Connect the antenna base and install. 





17 Instrument cluster - removal and installation 





Warning: 7995 and later models are equipped with airbags. The airbag is 
armed and can deploy (inflate) anytime the battery is connected. To pre- 
vent accidental deployment (and possible injury), turn the ignition key to 
LOCK and disconnect the negative battery cable whenever working near 
airbag components. After the battery is disconnected, wait at least two 
minutes before beginning work (the system has a back-up capacitor that 
must fully discharge). For more information see Section 26. 

1 Disconnect the cable from the negative battery terminal. 

2 On models through 1996, remove the steering wheel (see Chap- 
ter 10). On later models, lower the steering wheel with the tilt lever. 
Remove the steering column covers (see Chapter 11). 

3 Remove the instrument cluster bezel (see Chapter 11). 

4 Remove the instrument cluster retaining screws and pull the clus- 
ter away from the dashboard. | 

5 Disconnect the speedometer cable (early models) from the instru- 
ment cluster. Note: Lubrication of a noisy speedometer cable may be 
done by injecting lithium grease or other suitable lubricant into the 
speedometer cable housing when disconnected from the instrument 
cluster. 

6 . Unplug the electrical connectors and remove the cluster. 

7 Installation is the reverse of removal. 





18 Horn - check and replacement 





Check 


1 Disconnect the electrical connector from the horn under the car. 
2 Test the horn by carefully connecting battery voltage to the two 
horn terminals with jumper wires from the battery. 

3. If the horn doesn’t sound, replace it. If it does sound, the problem 
lies in the steering wheel horn switch, horn relay (see Section 5) or the 
wiring between components. 


Replacement 

Refer to illustration 18.4 

4 Disconnect the electrical connector and remove the bracket bolt 
(see illustration). 

5 Installation is the reverse of removal. 





19.6. Remove the wiper arm nut cover for 
access to the retaining nut 
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19.7a Remove the cowl grille buttons 
and screws 





19 Wiper motor - check and replacement 





1 The windshield wiper motor is located on the left (driver’s) side of 
the engine compartment. The rear wiper motor (Hatchback model only) 
is mounted in the rear hatchback door. 


Check 


Windshield wiper/washer switch 
2 Refer to Section 8 for the wiper and washer switch check proce- 


‘dure. 


Wiper motor 
3. If a motor doesn’t work or doesn’t park properly and the wiper 


| switch checks okay, the relay or the motor must be replaced. 


Replacement 


Windshield wiper motor | 

Refer to illustrations 19.6, 19.7a, 19.7b, 19.8, 19.9, 19.11a and 19. 17b 
4 Disconnect the cable from the negative battery terminal. 

5 Unplug the electrical connector from the wiper motor. 

6 Remove the wiper arm plug for access to the wiper arm retaining 
nut (see illustration). Remove the nut and lift the arm off the shaft. 

7 Remove the cowl grille by removing the cowl grille fastener cover 
buttons and screws and remove the cowl grille (see illustrations). 


8 Remove the baffle (cover) over the wiper at the left (driver’s) side 


(see illustration): 

9 Remove the wiper motor linkage nut from the wiper motor drive- 
shaft (see illustration) and detach the linkage arm. 

10 Scribe or mark the wiper motor bracket position before removing 
the motor from the bracket. : 

11. Remove the wiper motor bracket retaining bolts, then lower the 
wiper motor and bracket assembly and remove it from the vehicle (see 
illustrations). 

12 Installation is the reverse of removal. 


Rear wiper motor 

13 Remove the wiper arm, then remove the shaft spindle nuts and 
washers. Note: Clean the wiper arm spindle splines before reinstalla- 
tion of the wiper arms. 

14 Unplug the electrical connector, detach the wiper linkage, remove 
the retaining bolts and lower the motor through the rear hatch access 
hole as an assembly. 

15 Installation is the reverse of removal. 


20 Rear window defogger switch - check ene 
replacement 





Refer to illustrations 20.3a, 20.3b and 20.3c 
Warning: 1995 and later models are equipped with airbags. The dirbad 


Chapter 12 Chassis electrical system 


12-15 








19.7b Lift the cowl grille 





19.11a Unbolt the wiper motor mounting bolts 


is armed and can deploy (inflate) anytime the battery is connected. To 
prevent accidental deployment (and possible injury), turn the ignition 
key to LOCK and disconnect the negative battery cable whenever 
working near airbag components. After the battery is disconnected, 
wait at least two minutes before beginning work (the system has a 
back-up capacitor that must fully discharge). For more information see 
Section 26. 

1 Detach the cable from the negative battery terminal. 

2 Remove the instrument cluster bezel (see Section 17) and access 
the rear defogger switch. ; 

3 Use an ohmmeter to check for continuity at the indicated termi- 
nals with the switch in the indicated positions (see illustration). 

4. Replace the switch if the continuity is not as specified. 


a, 


21 Rear window defogger - check and repair 

seni mip isp AeR 
1. The rear window defogger consists of a number of horizontal 
heating elements baked onto the inside surface of the glass. Power is 
supplied through a large fuse from the underhood fuse/relay box i in the 
engine compartment. The heater is controlled by the instrument panel 
switch. 

2 — Small breaks in the element can be repaired Garett removing the 
rear window. 


Check 


Refer to illustrations 21.5, 21.6 and 21.8 
3. Turn the ignition switch and defogger switch to the ON position. 
4 Using a voltmeter, place the positive probe against the defogger 


19.8 Remove the wiper linkage baffle 





19.9 Remove the wiper motor to linkage 
nut and detach the arm - on later models, 
the linkage arm can be pried off the 
motor shaft 





19.11b Remove the wiper motor assembly 









20.3a rear window defogger 
switch terminal guide and 
continuity table - models 
through 1996 © 


@—@: CONTINUITY 





20.3b Rear window defogger switch 
terminal guide - 1997 and 1998 - with 
the switch on there should be continu- 
ity between A and C and B and D, with 
the switch off there should be continu- 
ity between A and C 





20.3c Rear window defog- 
ger switch terminal guide 
- 1999 and later models - 
with the switch on there 
should be continuity 
between 3B and 3D 








21.5 When measuring the voltage at the rear window defogger 
grid, wrap a piece of aluminum foil around the positive probe of 
the voltmeter and press the foil against the wire with your finger 
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21.6 To determine if a heating element has broken, check the 
voltage at the center of each element - if the voltage is 6-volts, 
the element is unbroken 





21.8 To find a break, place the voltmeter negative lead against 
the defogger ground terminal, place the voltmeter positive lead 
with the foil strip against the heat wire at the positive terminal end 
and slide it toward the negative terminal end - the point at which 
the voltmeter deflects from several volts to zero volts is the point 
at which the wire is broken 


grid positive terminal and the negative probe against the ground termi- 
nal. If battery voltage is not indicated, check the fuse, defogger switch, 
defogger relay and related wiring. If voltage is indicated, but all or part 
of the defogger doesn’t heat, proceed with the following tests. 

S When measuring voltage during the next two tests, wrap'a piece 
of aluminum foil around the tip of the voltmeter positive probe and 
press the foil against the heating element with your finger (see illustra- 
tion). Place the negative probe on the defogger grid ground terminal. 

6 Check the voltage at the center of each heating element (see 
illustration). If the voltage is 5 to 6 volts, the element is okay (there is 
no break). If the voltage is 0 volts, the element is broken between the 
center of the element and the positive end. If the voltage is 10 to 12 
volts the element is broken between the center of the element and the 
ground side. Check each heating element. 

7 Jfnone of the elements are broken, connect the negative probe to 
a good chassis ground. The voltage reading should stay the same; if it 
doesn’t, the ground connection is bad. 

8 To find the break, place the voltmeter negative probe against the 
defogger ground terminal. Place the voltmeter positive probe with the 
foil strip against the heating element at the positive side and slide it 
toward the negative side. The point at which the voltmeter deflects 
from several volts to zero is the point where the heating element is bro- 
ken (see illustration). 


Repair | 
Refer to illustration 21.14 
9 Repair the break in the element using a repair kit specifically for 


21.14 To.use a defogger repair kit, apply masking tape to the 
siiaeias of the window at the damaged area, then brush on the 
special conductive coating 


this purpose, such as Dupont paste No. 4817 (or equivalent). The kit 
includes conductive plastic epoxy. 

10 Before repairing a break, turn off the system and allow it to cool 
for a few minutes. 

11. Lightly buff the element area with fine steel wool; then clean it 
thoroughly with rubbing alcohol. . 

12 Use masking tape to mask off the area being repaired. 

13 Thoroughly mix the epoxy, following the kit instructions. 

14 Apply the epoxy material to the slit in the masking tape, overlapping 
the undamaged area about 3/4-inch on either end (see illustration). 

15 Allow the repair to cure for 24 hours before removing the tape and 
using the system. 





22 Cruise control system - description and check 





Refer to illustrations. 22.1 and 22.7 

1‘ The cruise control system maintains vehicle speed with a cruise 
control unit (computer), located in the passenger compartment under 
the dashboard behind the heater blower unit, a speed sensor to signal 
the cruise control unit, and an actuator located in the engine compart- 
ment. The actuator is connected to the throttle linkage by a cable. The 
cruise control system also consists of the steering wheel cruise control 
switches, speed sensor in the instrument cluster, brake light switch, 
clutch switch for vehicles with manual transmissions, and associated 


wiring (see illustration). Some features of the system requires special 


testers and diagnostic procedures which are beyond the scope of the 
home mechanic. Listed below are some general procedures that may 

be used to locate common problems. Dee 
2 ~ Check the cruise control fuse labeled METER (1994 and earlier 
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22.1 Typical cruise control 

system components 

_ Cruise control switch 

_ Speed sensor. | 
Actuator 

~ Cruise control unit 
Brake light switch. 
Clutch switch 

_ Main switch 
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models) which fuses the instrument panel and STOP fuse (1995 and 
later models), at the fuse box (see Section 3). 

3 Have an assistant operate the brake pedal while you check the 
- operation of the brake lights (voltage from the brake light and clutch 
switch on vehicles with manual transmission deactivates the cruise 
contro)). 

4. If the brake lights don’t come on or don’t shut off, correct the prob- 
lem and retest the cruise control. Check the clutch switch (Chapter 8). 

5 Visually inspect the vacuum hose connected to the actuator, 


check the control cable between the cruise control actuator and the 


throttle linkage, and replace as necessary. 

6 Check the contro! cable freeplay as. follows: Remove the cable 
clip and adjust the nut so that the actuator control cable freeplay is 
approximately 1/32 inch to S/16 inch when the cable is pressed lightly 
by your finger. 

7 On 1994 and earlier models, a quick test of the remainder of the 
cruise control system is performed. as follows, using a 1.4 Watt test 
_ light with probes connected between terminals D and F of the cruise 
| control connector (see illustration), located under the dash on the 
- cruise control unit behind the heater blower unit (see Chapter 3 for 
access). Connect the test light with the cruise control connector still 
connected to the cruise contro! unit, and with the Terminal D probe 


pushed through open Terminal D hole to the electrical connector pin | 


on the control unit. 

8 Turmthe ignition switch ON, and shift the gear selector lever toD 
or R on automatic transmission vehicles, or to any gear except neutral 
on manual transmission vehicles. Check the cruise control Main switch 
is OFF (Main indicator light is OFF). 

9 Press the ‘Resume/Accel switch and the Main switch simultane- 
ously to activate the system test. The Main indicator light will come on. 
- Then operate each switch described below and obtain the two- -digit 
problem code numbers (light flashes; first set of flashes is the first digit 


_ of the problem code and then the second set of flashes is the second © 


digit of the problem code). Example: Three flashes, a slight delay, then 

five flashes, indicates problem Code 35. 

10. Pressing Set/Coast switch, problem Code 21 indicates trouble 
with the cruise control switch. 


connector and test light | 


22.7 Cruise control unit — 
(under dash) electrical 


hook up - 1994 and 
earlier shown 





TEST LIGHT 





711 Pressing Resume/Accel switch, problem Code 22 indicates trou- 


ble with the cruise control switch. | 
12 Depressing brake pedal, probes Code 31 indicates trouble with 
the brake light switch. 

13 Turning Ignition switch ON, shift the gear selector lever to PorN 
on automatic transmission vehicles, or depressing the clutch on man- 


ual transmission vehicles, problem Code 35 indicates trouble with the | 


inhibitor switch (see Chapter 6) or clutch switch (see Chapter 8). 

14 Test drive the vehicle above 25 MPH, problem Code 37 indicates 
trouble with the speed sensor or trouble (electrical short or con in the ) 
cruise control system wiring harness. 

15 Finally, test drive the vehicle to determine if the cruise ‘control is 


now operating properly. If the problem is not found with the above pro- 


cedures, immediately take the vehicle to a dealer service department | 
or an automotive electrical specialist for further diagnosis and repair. 


23 Power rear view mirrors - description and check. 


Refer’ to iflustrations 23.8, 23.9a and 23.9b 


1 The power rear view mirrors use two motors to move the glass; 
one for up and down adjustments and one for left- -right adjustments. - 

2 The control switch has a selector portion which sends voltage to 
the left or right side mirror. With the ignition key in the ACC position, roll 
down the windows and operate the mirror control switch through a al 7 
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23.8 Powerr rear view mirror driver’ Ss control switch and switch 
_ terminal ee : 





functions (left- right and up-down) for Both the left and fight side mirrors. 


3 Listen carefully for the sound of the electric motors ll in le 


mirrors. 


4 If the motors can be heard but the mirror sien doesn’t move, ‘the 


drive mechanism inside the mirror is most likely defective. Remove and 
disassemble the mirror to locate the problem (see Chapter 11). 


5 If the mirrors do not operate and.no sound comes from the elec- 
tric motors in the mirrors, check the Radio fuse in the fuse box located * 


under the left side of the dash (see Section 3). 


6 If the Radio fuse is okay, remove the mirror control switch on he. 
._ dashboard (see Chapter 11) and access the back of the mirror control _ 
switch without disconnecting the electrical connector. Turn the ignition odes 


ON and check for voltage at the switch. There should be voltage a at one 
~ terminal. 


7 _ If no voltage is measured at ther mirror control switch, check for 7 : 
_ short circuit or open in the wiring harness between the fuse Pane and. 
_ the mirror control switch. — 


- 8 _— If voltage is measured at the mirror control switch, disconnect the 
_ mirror Control switch electrical connector and check wiring harness 
electrical connector side to check the power outside mirrors for conti- 
nuity between terminals A and C, C and D, A and L, and A and B (see 
iHustration). If continuity is not measured at any of these terminals, 


_. check the wiring harness and connectors in the doors to the power out- 


side mirrors. If the wiring.is okay, replace the power. outside mirror(s)... 
“9 Check the mirror contro! switch for continuity in all its operating 
_ positions (see illustrations)..If the switch does not have continuity, ‘it 
should be ropinced: 


24 Power door lock sald - description: and check 
: Refer to illustrations 24,6a, 24, 6b, 24.10 and 24, 11 


a 1. The power door lock system. operates. the door lock ; actuators 
mounted in each door. The system consists of the switches, actuators 


ag and associated wiring located in the doors.and the relay located under 


the dash at. the driver’s side of the vehicle. Diagnosis. can usually be 
limited to simple checks of the wiring ‘connections and actuators for 
_ minor faults which can be easily repaired. 


2. Power door lock systems are operated by bi- directional actuator 
motors located in the doors. The lock switches have two operating : 


positions: Lock and Unlock. These switches activate a timer.unit which 
in turn connects voltage to the door lock actuator motors. Depending 
on which way the timer unit is activated, polarity is reversed, allowing 


the two. sides of. the circuit to be used alternately for Lock (down) and | 


Unlock (up). 

3 Always check the circuit protection first. The Room fuse provides 
circuit protection to the power door lock switches. The Door Lock: fuse 
protects the timer unit and actuator motors. 

4. Operate the door lock switches in. both directions ici and 


Unlock) with the engine off. Listen for the faint sound of the timer Ls “ 


ag or the sound of the actuator motor inthe door. 
_Ifno. sound is heard, check for voltage at the door lock ewicties: 


me no voltage i is present, check the wiring between. the: fuse box and the | 


door lock switches for shorts and opens. 


6. lf voltage is present but no click or coura is, heard, remove the 








. - A F, " Ade - i - Fs . “ 
[Goneh conan TMT a Ts To ToT [x] e | 


O-6: Continuity 


28. 9a Power rear view mirror driver’s : control switch 
continuity table — 


. Fand!,DandHandk .. - 
D and |, F and H. 
FandH,DandL 
FandL,DandH andl 
 Fand!,DandJandK 
Band Fans 


-Fand K, D and | and J 


RIGHT, Right . 


23.9b Power mirror switch terminal guide and continuity chart - 
| 1997 and later models , 


door lock switch and test the switch for continuity. On 1995 and later 
models, insert a 1 K-ohm resistor between terminals A and B when 
testing for continuity in the switch Lock position. Replace the switch if 


_ there’s no continuity in ‘both switch positions (see illustrations). 


7 _ If the switch has continuity but the no sound is heard from the 


actuator motors in the doors, check the wiring between the switch and 
‘the timing unit for continuity. Also chéck the wiring between the timing 


unit and the actuator motors for continuity. Repair the wiring if no con- 


tinuity is measured. | 
8 If all but one door lock actuator motor operates, remove the trim 
panel from the affected door (see Chapter 11) and check for voltage at 
‘the actuator motor while the door lock switch is operated. One of the 
_connector terminals should have voltage | in the Lock position; the other 
_ ‘should have voltage in the Unlock position. — | 
9 «ff the inoperative actuator motor is receiving voltage, but fails to 


operate, replace the actuator motor. 
10 If none of the door lock actuator motors operate, or if ‘they only 3 


operate electrically one direction (either up or down only), check the 
‘timer unit by using jumpers from the battery (see illustration). The 


timer unit is located under the driver’s left side trim panel i in front of the 


door opening. On 1994 and earlier. models, disconnect the timer unit 


and connect a test wire from the positive battery terminal to the timer 


unit terminal B, and the timer unit terminal Ato ground (negative bat- 
tery terminal, then connect a jumper wire between timer unit terminals 


H and Dor H and C. The door timer unit should click. if the timer unit 


_ does not click, replace the timer unit. a 
A On 1995 and later models, do not disconnect the timer unit. Use a 
| voltmeter with the negative test lead to vehicle ground. Backprobe the 


timer unit terminals and check the following: terminals under the indi- 


‘cated conditions (see illustration): 
a) Terminal A - when actuator is moved to locked position, ‘Abpied 


- voltage should go from 0- volts to 12- volts then back to O- volts. 
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7 a c 24.6a Power door lock switch terminal | guide and 
eS | cornea table - 1994 and earlier 


ae ae “Terminal | 
Switch posi 





[Unlocked ‘were 


24, 6b Power door lock switch terminal al guide and 
continuity table - Led onan later | 





_ 24.10 Door lock 
timer unit terminal 
guide and | 

test connections - 
1994 and earlier 





24.12 Door lock timer unit ter-. | 
_ minal guide - 1997 and 
1998 models - 





b) Terminal B - _when- driver’ Ss door lock actuator is ; moved to 

unlocked position, applied voltage should go from 0-volts to 12-. 
_ volts then back to 0-volts. 

-¢) Terminal F - when actuator door. lock is nove’ to pfoched posi- 
tion, applied voltage. should go from O-volts: to 12-volts then back 
to 0-volts. : 

d) Terminal G - when actuator door lock i is moved to unlocked posi- 
tion, applied voltage should go. rom 12-volts to 0- vous then back 
to 12-volts. 

e) Terminal H.- when actuator door eek is moved to locked position, 
applied voltage should go from : evols to ee volts then back to 

~~ 72-volts. 

f} Terminal | - should measure 12-volts. | 
_ g) Terminal J - when connected to ground should have continuity at 
—_alltimes. 7 
12 Tocheck the 1997 and 1998 timer unit, probe the terminals under 
‘the following conditions (see illustration). 3 


a) Terminal A-should have battery voltage. : | 
3 by Terminals B, C and D should awitcn. from 0-8- volts 3 when the door 7 
_ Jockis activated. 7 
. ‘oh Terminal F. should switch from battery voltage- -to-8-volt-to battery 
- voltage when actuating the passenger key cylinder. and battery 

__ . voltage-to- .0-to battery voltage: when unlocked. bee 

_d) Terminal H should respond the same.as F: when activating the 
_. . driver’s key cylinder. - i | 

e) Terminal N should have continuity to joround at all times. 


Note 1: /t is common for door lock harness wires to break in the portion 
of the harness between the body and door (opening and closing the 
door fatigues and may eventually break the wires). 

Note 2: On 1999 and later models, the power door-lock control module | 
and a microcomputer control the keyless entry system. It is suggested 

_ that this eer be eee at a dealership. 





i 25 Power window oystom - description and check ea 





5. 1 Typical power window system components. 


| Refer to itusifations 25. 1, 25. 7, 25. 40a, 25.10b and 285. 10c 4 


1 The power window system operates the electric motors mounted | Main switch 4. Front window ae 2 
in the doors which lower and raise the windows. The system consists — Passenger door. switch - 5 Rear window regulator 7 
of the control switches, the motors (regulators), glass mechanisms é and Rear door switch Nee 24a, oR Stray. Bae 





associated wiring (see illustration). 
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25.7 Power window safety 
_ lockout switch terminal 
guide and continuity table 


25.10a Power window driver’s - 
control switch continuity table - 
1994 and earlier — 





HATCHBACK 








> 
x= if 





a 











Ee) E4655 
| | -mi] Ga] 
| O1OTS] F 
OQ [ot 
ee | ae | 
LO 
OL > | 






OL Ore 13 






ed O Ow 

Be eo Pb Mab 
Ec eomsecMs comes 
PPL EPLPEPLP ERY 
1) Pr-O} OO! OO} 


















Switch position 


'25.10b Power window 
driver’s control switch 
terminal guide and 
continuity table - 
1995 and later 






(a DOWN. 
O-—-O: Continuity 


OFF (with power-cut switch at See em 


i a | | 








ee Left rear _ Right r rear 









2 Power windows are wired so they can be lowered and raised from 
the driver’s control switch or by subswitches located at the front passen- 
ger door, and both rear doors on four-door vehicles. Each window has a 


‘separate motor which is reversible. The position of the control switch. 


determines the polarity and therefore the direction of motor operation. 


3 Circuit protection is provided by the power window fuse in the. 


fuse box under the dashboard. 


4 The power window system will only operate when the ignition 
_ Switch is ON. In addition, when OFF, the power window safety lockout 
| switch at the driver’s contro! switch disables the switches at the pas-. 


senger’s window also. Always check this switch before troubleshoot- 
ing a power window problem. 


5 These procedures are general in nature. If you ‘cannot locate the — 
problem, take the vehicie to a dealer s service department or other qual-- 


ified repair facility. 
6 If. the power windows don't sco at all, check the power window 
fuse in the fuse box. 


7 If only the rear windows a are inoperative, or if the windows only 
operate from the driver’s control switch, check the power window. 
safety lockout switch for continuity in the unlocked position (see illus- | 


tration). Replace the switch if no continuity is measured. 
8 Check the wiring between the switches and fuse box for continu- 
ity. Repair the wiring, if necessary. 


9 If only one window is inoperative from the driver’s control switch, 


try the other control switch at the window. Note: This does not apply to 
the driver’s door window. 


10 If; the same window works from one switch, but not the other,. 


check the non- operative switch for continuity (see illustrations). . 


11. If the switch tests OK, check for a short or open in the wiring | 


between the affected switch and the window motor. 7 
12 If one window is inoperative from both switches, remove the trim 
panel from the non-operative door and check for voltage at the motor | 


~ while the switch is Operated. 
13 If voltage is reaching the motor, disconnect the glass from the 


regulator (see Chapter 11). Move the window up and down by hand 
while checking for binding and damage. Also check for binding and 
damage to the regulator. If the regulator is not damaged and the win- 
dow moves up.and down smoothly, replace the motor. If binding or 
damage i is found, lubricate and repair or replace parts, as necessary. 
14 If voltage is not measured at window motor, check the wiring in 

the circuit for continuity between the switches and motors. Consult the 
wiring diagram for the vehicle. Check that each switch applies voltage 


hrs 
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25. 10c Power window passenger door control switch terminal 
| guide and coe, table - 1995 and later 
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26. 1 Typical eirbag system components 


“1. Driver's airbag module . 
-2  Clockspring 
Ss Passenger Ss airbag FF module 


| to the motor waee the switch is turned on. If vonage? is not applied . 


replace the window motor. 
415 - Test all rowers windows after ‘repair to confirm proper r operation. 








26 Airbag. system - general information 


Refer to illustration 26. 1: ee 
~The.1995 and later models are ere with a einen 


Restraint System (SRS), more commonly known as. “airbags.” This. 
system is designed to protect the driver and front seat passenger from — | 


serious injury in the event of a head-on or frontal collision. It consists of 
airbag modules in the center of the steering wheel and the passenger 


side of the instrument panel, and a sensing/diagnostic unit located © 


inside the passenger compartment (see illustration)... 


On 2000 and later models, side-impact airbags are mounted in. 


the upper side of the driver and passenger front seats, facing the door 
pillar. Because the side-impact airbag is inside the seat back, the 
home mechanic should not attempt removal or. replacement of the 


side-impact airbags. The following Cautions and disabling procedure | : Refer to illustrations 274 


applies to all airbags, ey the Plseamneet airbags. 


| ‘Airbag modules. | | 
The airbag modules contain a housing neorseratiag the cushion 


(airbag) and inflator unit. The. inflator assembly is mounted on the back | 
. Of the housing over a hole through which gas is expelled, inflating the 
_ bag almost instantaneously when an electrical signal is sent from the: — 

system. The specially wound wire that carries this signal to the driver’s~ 


_ module is called a clockspring. The clockspring is a flat, ribbon-like 


électrically conductive tape which is wound many times so that it can . 


‘ransmit an electrical signal regaisless of steering wheel position. 


| Central airbag sensing/diagnostic unit 


-The airbag sensing/diagnostic unit contains the safing sensor and 7 


an on-board microprocessor which monitors the operation of the sys-. 


tem. It checks this system every time the vehicle is started, causing the | 
“AIRBAG”. warning light to go on, then off, if the system is operating 


properly. If there is a fault in the system, the light will go on and stay on 


vehicle should be taken to your ae IMBAIGIANE for service. 


| 7 Servicing components near the airbag system 


‘Nevertheless, there are times when you need to remove the steer- - : 
ing wheel, radio or service other components on or near the instrument —- 
panel. At these times, you’ll be working around components:and wiring 


. harnesses for the airbag system. Airbag system wiring is easy to iden- 





| 


and the airbag sensing/diagnostic unit will store fault codes indicating _ 
the nature of the fault. Ifthe AIRBAG light goes on and stays. on, the... 





4 Airbag system sensing/diagnostic unit 
5 alii system mernng light — 


| tify: they’ re all covered by a bright yellow conduit. Do not unplug the 


connectors for the airbag system wiring, except to disable the system. 
And do not use electrical test equipment on the airbag system wiring. — 


ALWAYS DISABLE THE AIRBAG SYSTEM BEFORE WORKING 


NEAR THE AIRBAG SYSTEM COMPONENTS OR BEEAIED WIRING. : 


Disabling the airbag system 
1 Turn the steering wheel to the straight: ahead position, ice the 


. ignition switch in Lock and remove the key. 
_2 _ Disconnect the cable from the negative battery terminal. 


3 - Wait two minutes for the back-up ae ace to Segui 


Enabling the airbag system 


4. Connect the cabie to the: negative battery terminal. 7 
“5 Turn the ignition key. to On and verify that the “AIRBAG” warning 


light comes on: vor approximately six seconds, then goes off. 
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“Since it. is not possible to. include all wiring diagrams for every 


year covered by this manual, the: following diagrams are those that are 
Lo typical and most’ commonly. needed. . | 


_ Prior to troubleshooting. any circuits, check the fuse and circuit. 


_ breakers to make sure they are in good condition. Make sure the bat- 


tery is Properly enetaed and has clean, Aight cable. connections (see | 
Chapter 1) : : 
When. checking the wiring system, make sure. that all. electrical 
connectors are clean, with no broken or loose pins. When unplugging | 
an electrical connector, do not ae on the wires, oe on the connector 
housings themselves. - 

Refer to the accompanying ilustration for wiring diagram esol 
codes. | 
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IND-1 





A 
About this manual, 0-5 ; 
Accelerator cable, removal, installation and éalustnient: 4-9 
Air cleaner assembly, removal and installation, 4-9 | 
Air conditioning and heating system, check 
and maintenance, 3-12 
Air conditioning system, 3-2 | 
compressor, removal and installation, 3-14 
condenser, removal and installation, 3-15 ‘ 
evaporator and expansion valve, removal and installation, 3- 15 
| receiver/drier, removal and installation, 3-14 , 
_ Air filter replacement, 1-19 _ 
Air intake plenum, 4-17) 
Airbag system, general information, 12-21 . 
Airflow sensor (1995 and later models), 7 
Alternator | 
components, check and replacement, 5-10 
removal and installation, 5-9 . 
_ Antenna, removal and installation, 12-13 
- Antifreeze, general information, 3-2. -_ 
Anti-lock Brake System (ABS), general information, 9-2 
: Automatic transaxle, 7B-1 through 7B-1200— 
: diagnosis, general, 7B-2 
- fluid and filter change, 1-26 
fluid level check, 1-12 
general information, 7B-1 
~ mount, check and replacement, 7B- 8 
neutral start switch, check, adjustment and replacement, 7B- 6 
oil seal replacement, 7B-2 | 
overdrive control switch, check and replacement - 
(1997 and later models), 7B-12 ee 
removal and installation, 7B-8 
shift cable, removal, installation and adjustment, 7B- 5 
shift lever, removal and installation, 7B-6 | 
_ shift-lock system, description, check and component 
replacement, 7B-7 
throttle cable, check, adjustment and replacement, 7B-3_ 
transaxle range switch, check and replacement, 7B-12 
Automotive chemicals and lubricants, 0-16 | 


B - 
Back-up light switch, check and'replacement, 7A-2 | 
Balljoints, replacement, 10-7 
Battery _ | | 
cables, check and replacement, 5-3 
‘check, maintenance and charging, 1-14 
jump starting, 0-14 | 
_ removal and installation, 5- 2 


Blower motor and circuit, check and component replacement, 3-8 | 


Blower motor, removal and installation, 3-9. 
Body, 11-1 through 11-22 
damage repair 
_ major, 11-3 
minor, 11-1 
maintenance, 11-1 


Brakes, 9-1 through. 9-22 a | oie 5 Be 
Anti-lock Brake System (ABS), general information, 9- 2 S a 
check, 1-18 — 
disc 
caliper, front, removal, overhaul and instalation: Q9- 4. eens 
caliper; rear, removal, overhaul and installation, 9- 14. 
inspection, removal and installation, 9- ‘ arr a a 
pads, front, replacement, 9-3. 
pads, rear, replacement, 9-13 

drum, shoes (rear), replacement, 9-8 

fluid, 1-8 7 

general information, 9-2 | 

hoses and lines, inspection and replacement, 9- 17 

hydraulic system, bleeding, 9-17 ; 

light switch, check and een 9- 21 

parking © 
adjustment, 9- 19° 
cables, replacement, 9-19 

pedal, check and adjustment, 9-20 

power, booster, check, removal and installation, 9-18 

Bulb replacement, 12-11 / : 

Bumpers, removal and installation, 11 7 | 

Buying parts, 0-7 | 


Cc 


Camshaft oil seal(s), replacement, 2a 
Capacities, 1-2 | “| stad Be 
Catalytic converter, 6-12 _ ae ae 
Center console, removal and installation, 11- 15 
Charging system — | oa 
check, 5-8 ? 
— general information and precautions, S: 8. 


Chassis electrical system, 12-1 through 12-64 eee 


general information, 12-1 
Circuit breakers, general information, 12-4 
Clutch and driveaxles, 8-1 through 8-12 
general information, 8-2 
Clutch | 
components, removal, inspection and installation, 8- 3 
description and check, 8-2 SO 
— fluid, 1-8 
| hydraulic system, bleeding, 8-8 © 
master cylinder, removal, overhaul and installation, 8- 6 
pedal height and freeplay, check and adjustment, 1-13 
release bearing and lever, removal, inspection and installation, ‘8 5 
release cylinder, removal, overhaul and installation, 8- t | 
start switch, check and replacement, 5-6 | 


Codes, table, 6-4 
Combination switch 


check, 12-6 | 

removal and installation, 12- 6 
Compression check, 2B-6 Re ota, FS 
Control arm, removal, inspection and installation, 10- La 7 


~ Conversion factors, 0-17 


_IND-2 


_ Index 


Coolant temperature 
gauge sending unit, check and replacement, 3- . 
| ‘sensor, 6-4 
Cooling system 
check, 1-17 
servicing (draining, flushing and refilling), 1-24 
Cooling, heating and air conditioning systems, 3-1 ita 3-16 
Crankshaft 
_ front oil seal, replacement, oA. 22 
inspection, 2B-18 | 
installation and main bearing oil clearance check, 2B-20 
removal, 2B-13 ee 
Crankshaft Position Sensor, 1995 and later models, 6- 9 
Cruise control system, description and check, 12-16 | 
Cylinder head — : 
cleaning and inspection, 2B- 10 
disassembly, 2B-9 | 
reassembly, 2B- 12 . 
removal and installation, 2A-17 
Cylinder honing, 2B-16 


D 
Dashboard trim panel, removal and installation, 11-17 
_ Daytime Running Lights (DRL), general information, 12- 13 
Diagnosis, 0-19 | 
general, 7B-2 
trouble code chart, 6-4 — 
Disc brake 
caliper, front, removal, ional and installation, 9 5 
caliper, rear, removal, overhaul and installation, 9-1 4 
- inspection, removal and installation, 9-7 
. pads, front, replacement, 9-4 
pads, rear, replacement, 9-13 
Distributor, removal and installation, 5-6. 
Door 


latch, lock cylinder and handles, removal and installation, 11- “11 


_ power lock system, description and check, 12-18 
removal, installation and adjustment, 11-13 » | 
trim panel, removal and installation, 11- 10 
__ window glass, removal, installation and adjustment, Ve l2 
Driveaxle 
boot . 
check, 1-21 
replacement and CV joint inspection, 8- 10 
‘general information and inspection, 8-8 
removal and installation, 8-9 | . 
Drivebelt check, adjustment and replacement, 1-15 | 
Driveplate/flywheel, removal and installation, 2A-22 
Drum brake shoes (rear), replacement, 9-8 


Electrical troubleshooting, general information, 12-1 
Electronic Fuel Injection (EF) system 
check, 4-12 
component check and replacement, 4-13 
general information, 4-10 
Emissions and engine control systems, 6-1 through G12 
general Information, 6-1 | 
Engines, 2A-1 through 2A- 24 
~ block | 
cleaning, 2B-14 
inspection, 2B-15. 
control system, general information, 6-3 


coolant, 1-7 — 
cooling fan and circuit, check and replacement, 3- 3 
cooling system, 3-2 
general information, 5-2 © | 
mounts, check and replacement, 2A-23 
oil and oil filter change, 1-10 
oil 
type and viscosity, 1-1 
| level check, 1-6 
~ overhaul | 
‘disassembly sequence, oB- 8 
general information, 2B-4 | 
-_- reassembly sequence, 2B-19. 
rebuilding alternatives, 2B-8 
removal and installation, 2B-7 
_ removal, methods and precautions, 2B-6 — 
Engine electrical systems, 5-1 through 5- 12 
Evaporative Emission Control (EVAP). system, 6- 9 
_ check, 1-25 
Exhaust Gas Recirculation (EGR) system, 6-11- 
Exhaust manifold, removal and installation, 2A-6 
Exhaust system , 
~ check, 1-25 © 
‘servicing, general information, 4-18: — 


F 


Fault finding, 0-19 
Fluid level checks, 1-6 re | 
Flywheel/driveplate, removal and installation, 2A-22 
Front cover, removal and installation, 2A-20 
Fuel and exhaust systems, 4-1 through 4-18 
general information, 4-2 
Fuel system __ | 
filter replacement, 1-28 
level sending unit, check and replacement, 4-6 
lines and fittings, inspection and ep ecomeye 4-4 
pressure regulator, 4-15 
pressure relief, 4-2 
pump, removal and installation, 4. 5 
pump/fuel pressure, check, 4-2 
rail and fuel injectors, 4-15 
system check, 1 “21 
tank . | 
— cleaning and repair, - general information, 4-8 
removal and installation, 4-6 
Fuses, general information, 12-3 


General engine overhaul procedures, 2B-1 through 2B- 24 
Glass, t rear quarter, feroromen 11-14 


y 


Hatch, rear : : 
removal, installation and adjustnent: 11- 44 
support strut(s), replacement, 11- 15 
Headlight 
adjustment, 12-10 
bulb, replacement, 12-9 
housing, removal and installation, 12-9 , 
Heater and air conditioning control assembly, removal, 
installation, check and palestine 3-10 


Index | IND-3 





- Heating system, 3-2, 3-14 _ 

‘core, replacement, 3-9 

aaee and ENS, maintenance, 1 1-3 

Hood — 

“release latch and cable, ieual and installation, 1 6 
- removal, installation and aailsmment 11-3 | 

_Horn, check and replacement, 12-14 


Hub and bearing assembly (front), removal and. installation, 10-8 


Hub and bearing assembly and rear ‘prone piece 
| roe and een 10- 11 


” 


Igniter (1994 and earlier models, she caceiauiiey 5-6 
Ignition system © | 
check, 5-4 , 
coil, check and replacement, 5-5 
switch, check and replacement, 12-8 
system, general information and precautions, 5-3 
timing, check and adjustment, 5-7 
Information sensors, 6-4 
Initial start-up and break-in after overhaul, 2B-24 | 
instrument cluster | 
bezel, removal and installation, 1 1-16 
removal and installation, 12-14 | 
Instrument panel, removal and installation, 11- 17 
Intake Air Temperature (IAT) sensor _ 
_- 1995 and later models, 6-7 
Intake manifold, removal and installation, 2A-6 
intermediate shaft, removal and installation, 8-10 | 
introduction to the Mazda 323 and Protegé, 0-5. 


J 


_ Jacking and towing, 0-15 
_ Jump starting, battery, 0-14 


L 


Lubricants and fluids, recommended, 1-1 — 


M 
Main and connecting rod bearings, inspection 
and selection, 2B-18 — 
Maintenance | 
schedule, 1-5 | a 
techniques, tools and working facilities, 0-7 
Manual transaxle, 7A-1 through 7A-4 
back-up light switch, check and epacenants TA-2 | 
general information, 7A-1 
~~ fubricant change, 1-27 
lubricant level check, 1-20 
overhaul, general information, 7TA-4 
removal and installation, 7A-3 | 
shift lever, removal and installation, 7A-2 


Master cylinder, removal, overhaul and installation, 9-14 


Mirror 
outside, removal and installation, 11-20 
pone rear view, description and check, 12-17" 


Neutral start switch, check, adjustment and replacement, 7B-6 , | 


Oil pan, removal and installation, 2A-18 


Oil pump, removal, inspection and eae 2A-21 


Oil seal 

rear main, metaliatian: 2B-22 

replacement, 7B-2. 

replacement, rear main, 2A-23 
On-Board Diagnostic (OBD) System and trouble oodeat 6-3 
Outside mirror, removal and installation, 11-20, 
Oxygen sensor, 6-5 


Parking brake 
adjustment, 9-19 
cables, replacement, 9-19 
Pilot bearing, inspection and replacement, 8-6 
Piston rings, installation, 2B-19 , 
Pistons/connecting rods 
inspection, 2B-17 | | | 
_ installation and rod bearing oil clearance check, 2B- 22 
removal, 2B-12 


~ Positive Crankcase Ventilation (PCV) system, 6-11 


valve and hose check and replacement, 1-27 3 
Power brake booster, check, removal and installation, 9-18. 
Power door lock system, description and check, 12-18 
Power rear view mirrors, description and check, 12-17 
Power steering system 

bleeding, 10-17 

fluid level check, 1-11 

pump, removal and installation, 10-16 
Power window system, description and check, 12-19 
Powertrain Control Module (PCM), remanent and wevenetion: 6-9 


R 


Radiator 
cooling fan thermoswitch, replacement, 3- 7 
grille, removal and installation, 11-7 — 
Radiator and coolant reservoir, removal and installation, 3-5 
Radio and speakers, removal and installation, 12-13 
Rear hatch. | 
support strut(s), replacement, 11-15 
removal, installation and adjustment, 11-14 
Rear main oil seal 
installation, 2B-22 
replacement, 2A-23 
Rear quarter glass, replacement, 11-14 - 
Rear spindle, removal and installation, 10-12 
Rear window defogger ’ 
switch, check and replacement, 12- 14 
check and repair, 12- 15 
Refrigerant | 
adding, 3-13 
charge, checking, 3-12 
Relays, general information, 12-4 . 
Repair operations possible with the engine in the vehicle, 2A-4 
Rocker arms, lash adjusters and camshaft(s), removal, inspection 
_and installation, 2A-11 


_ Routine maintenance, introduction, 1-6 





index 





‘Safety first70-18° | 
Seat. | 
belts, check, 11-22. | ) 
- removal and installation, 11-21 
_ Shift cable, removal, installation and adjustment, 7B-5 
Shift lever, removal and installation, 7A-2, 7B-6._ 
Shift-lock system, description, check and 
component replacement, 1B-7 
Spark plug 3 
check and replacement, 4-22 
_type, 1-2 
wire, distributor cap.and rotor check and replacement, q 23 
Stabilizer bar and bushings. removal and installation 
front, 10-6 © 5 of 
rear, 10-8 
Starter motor | | 
removal and installation, 5-12 
testing in vehicle, 5-12 
Steering system | 
column. covers, removal and installation, 44- 15 — 
gear boots, replacement, 10-15 
gear, removal and installation, 10-16 
-_ general information and precautions, 5-11, 10-13 - 
knuckle and hub, removal and installation, 10- 8 
_ wheel, removal and installation, 10-13 | cay, Ses 
Strut cnepelileg Ah romenay ee and installation wets es 
front, 10-4 © : , oi 
rear, 10-8 
_ Strut rod, removal and installation: 10-10 © 
_ Strut/spring assembly, replacement, 10-4 a 
~ Suspension and steering ac 10-4: through 10-1 18 
check, 1-20 a 7 
general information, 10-2 RG a ng 
Suspension arms, removal and installation, 10-10 


T 


| Thermostat, check and replacement, 32 


7 


' Throttle body, 4-13 


Throttle cable, check, adjustment and replacement, 7B-3 
Throttle position sensor (TPS), 4-14,6-6 —s 
3 Tie-rod ends, removal and installation, 10-15 


4 ». Timing belt and sprockets, removal and ficial 2A-7 al nil 
.". Tire and tire pressure checks, 1-9" 3 a eo 


‘Tire. rotation, 1 1 11 _ 

Tools; 0-10" chsh. have 
Top Dead Center ie DC), locating, 2 2-4 
Towing the vehicle, 0-15 
Transaxle 

- automatic, 7B-1 tnrcodh 7B- 12° 
_ diagnosis, general, 7B-2 | 
fluid and filter change, 1-26 _ 
- fluid level. check, 1-12 
general information, 7B-1_—_- 
mount, check and replacement, 7B-9 © 


neutral start switch, check, adjustment and replacement, 7B- GB . 


oil seal replacement, 7B-2 
removal and installation, 7B-9 


shift cable, removal, installation and adjustment, 7B- 5 ane 


_ shift lever, removaland installation, 7B-6 gee: 
' ghift-lock system, description, check ats SOE 
‘replacement, 7B-7 ee 
- throttle cable, check, adjustment and replacement 7B- 3 apna 


_ manual, 7A-1 through 7A-4 


back-up light switch, check and replacement, 7 TAR ha 
general information, TAT - are tes 
~~ lubricant change, 1-27: ° ek aed 
overhaul, general information, 7A-4° 
removal and installation, 7A-3 
shift lever, removal and installation, TA-2 


- Troubleshooting, 0-19 


Trunk lid, removal, installation and adjustment, 11-14 | 


7 Tune-up and routine maintenance, 1-1 bites gl 1-31 
- Tune-up, general information, 1-6. . : 


Turn atgnaynezer flashers, check and replacement, 12-5. 2 aa) 


"_Underhood hose check and replacement, 1-17 ete 


Upholstery and carpets, maintenance, 11-1 | 


Vacuum gauge diagnostic checks, 28-5 
Valve 
clearance check and adjustment, 1-28 i 
cover, removal and installation, 2A-4 | vy 
servicing, 2B-120 0° 
springs, retainers and seals, eclacenient 2A-16 
Vehicle identification numbers, 0-6 
VICS shutter valve actuator (1.8L DOHC engine only), 4-13 
Viny! trim, eee 11-1 | 


Ww 


Water pump 


check, 3-6 
removal and installation, 3- 6 
Wheel 
alignment, general information, 10-18 | 
~ cylinder, removal, overhaul and installation, 9-12 
Wheels and tires, general information, 10-17 
Window 
defogger, rear 
switch, check and replacement, 12- 14 
check and repair, 12-15 » | 
power system, description and check, 12- 19 
_ regulator, removal and installation, 11-12 


Windshield 
' wiper blade inspection and replacement, 1 13° 


window washer fluid, 1-7 
Windshield and-fixed glass, replacement, 11 3 


_ Wiper motor, check and a aac a 12-14 
Wiring diagrams, 12-21 
Working facilities, 0-13 


Hayn: es Au tomotive Manuals | Sam: 


NOTE: if you.do not see a listing for your vehicle, consult your local Haynes dealer for the latest product information: 


HAYNES XTREME CUSTOMIZING. 
11101. Sport Compact Customizing | 
11102 Sport Compact Performance — 
41110 in-car Entertainment 
11150 Sport Utility Vehicle Customizing 
11213 Acura = 
11255 GM Full-size Pick-ups oe 
11314 Ford Focus 
11315 Full-size Ford pommace) 

11373 Honda Civic | . . 


ACURA fd inn 28h 
12020 Integra 86 thru’e 89 & Legend‘ 86 thru 90 
12021 Integra ’90 thru '93 & Legend "91 thru ’95 
#2050 Acura TL all models 99 thru 08 


AM c ee 
Jeep CJ - -see , JEEP (50020) 

14020 Mid-size models '70 thru 83 

14025" (Renault) Alliance & Encore "83 thru 87 


AUDI | * 
15020 4000 all models 80 thru ’87 
15025 5000 all models '77 thru ’83 _ 
15026 5000 all models "84 thru 88 


AUSTIN-HEALEY 
= Sprite - see MG Midget (66015) 


BMW 

18020 3/5 Series 589 thru "92 ce ee 
18021 3-Series incl. Z3 models '92 thru 98 
18022 3-Serles, '99 thru 05, Z4 models — 

18025. 320i all 4 cy! models ’75 thru 83 © 

18050. 1500 Lah 2002 except Turbo ‘59 thru 7 


BUICK 


19010, Buick Century '97 thru 05 meh 
Century (front-wheel drive) - see GM (38005) 
19020 ‘Buick, Oldsmobile & Pontiac Full-size ~ 
. _ {Front-wheel drive) ’85 thru ‘05 _ 
Buick Electra,.LeSabre and Park Aishie 
. Oldsmobile Delta 88 Royale, Ninety Eight 
. and Regency; Pontiac Bonneville . * 
19025 Buick Oldsmobile & Pontiac Full-size —_ 
__. .°... (Rear wheel drive) *70 thru ’90 
Buick Estate, Electra, LeSabre, Limited, 
Oldsmobile Custom Cruiser, Delta 88, 
Ninety-eight, Pontiac Bonneville, - 
Catalina, Grandville, Parisienne 
19030 Mid-size Regal & Century all rear-drive 
: models with V6, V8 and Turbo '74 thru ‘87 © 
Regal - see GENERAL MOTORS (38010) 
Riviera - see GENERAL MOTORS (38030) 
-’ Roadmaster - see CHEVROLET (24046) - 
~ Skyhawk - see GENERAL MOTORS (38015) 
Skylark - see GM (38020, 38025) 7 
Somerset - see GENERAL MOTORS e026) 


CADILLAC 
21 ot Cadillac Rear Wheel Drive 
all gasoline models ’70 thru’93. 
Cimarron - see GENERAL MOTORS 0015 
DeVille - see GM (38031 & 38032). 
- Eldorado - see GM (38030 & 38031). 
* ‘Fleetwood - see GM (38031) 
Seville - see GM ea 38031 & #99082), 


CHEVROLET , 

24010 Astro & Gmc Safari Mini-vans ‘85 thru 05 

24015 Camaro V8 all models ’70 thru’81 

24016 Camaro all models ’82 thru ’92 - 

24017. Camaro & Firebird ’93 thru ’02° 

-. © Gavalier -.soe GENERAL MOTORS (38076) . 

Celebrity - see GENERAL MOTORS (38005) 

24020 Chevelle, Malibu & Ei Camino ’69 thru ‘87 

24024 Chevette & Pontiac T1000 '76 thru ’87: 
Citation - see GENERAL MOTORS (38020) 

24027 Colorado & GMC Canyon ’04 thru ’08 

_ 24032 Corsica/Beretta ali models ‘87 thru 96 

24040 Corvette all V8 models '68 thru "82 

24041. Corvette all models ’84 thru "96 ° 

10305 Chevrolet Engine Overhaul Manual 


24045 Full-size Sedans Caprtice, Impala, Biscayne, 


Bel Air & Wagons ’69 thru ‘90° 
24046 Impala SS & Caprice and 
_ Buick Roadmaster '91 thru 96 
‘Impala -'see LUMINA (24048) © 
Lumina ’90 thru '94 - see GM (38010) 


24047 Impala & Monte Carlo all models '06 thru ’08 


24048 Lumina & Monte Carlo 95. thru "05 
Lumina APV - ~ see. GM B0S9) 


24050 Luv Pick-up all 2WD & 4WD ’72 thru’82 
Malibu '97 thru '00 - see GM (38026) 
24055 Monte :Carlo all models ’70 thru '88 
Monte Carlo 95 thru 01 - see LUMINA (4048) 
24059 Nova all V8 models ’69 thru ’79 
24060 Nova and Geo Prizm ’85thru’92 
24064 Pick-ups ’67 thru '87 - Chevrolet & GMC, 
all V8 & in-line 6 cyl, 2WD & 4WD’67 thru 87; 
Suburbans, Blazers & Jirnmys '67 thru ’91 _ 
24065 Pick-ups ’88 thru ’98 - - Chevrolet & GMC, 
full-size pick-ups ’88 thru '98,- st. 
_ C/K Classic '99 &’00, Blazer re 
_ Jimmy '92 thru ’94; Suburban 92 thru 29; 
‘Tahoe & Yukon ’95 ‘thru '99 
24066 Pick-ups '99 thru ’06 - Chevrolet Silverado 
& GMC Sierra’’99 thru 06, Suburban/Tahoe/ 
_ Yukon/Yukon XL/Avalanche '00 thru ’06 
24070 S-10 & S-15 Pick-ups '82 thru 93, 
Blazer & Jimmy ’83 thru '94, 
24071 S-10 & Sonoma Pick-ups ’94 thru 04, 
including Blazer, Jimmy & Hombre 
24072 Chevrolet TrailBlazer & TraiiBlazer EXT, 
GMC Envoy & Envoy XL, Oldsmobile 
| Bravada ‘02 thru 07 | 
24075 Sprint ’85 thru ’88 & Geo Metro °89 thru ’01 
24080 Vans - Chevrolet & GMC ’68 thru’96 
24081 Chevrolet Express & GMC Savana 
Full-size Vans "96 thru ’07 


CHRYSLER 
25015 Chrysler Cirrus, Dodge swetus! ae 
Plymouth Breeze '95 thru ’00 
10310 Chrysler Engine Overhaul Manual 
25020 Full-size Front-Wheel Drive ’88 thru '93 
'  K-Cars - see DODGE Aries (30008)... 
Laser - see DODGE Daytona (30030) 
25025 Chrysler LHS, Concorde, New Yorker, , 
. Dodge Intrepid, Eagle Vision, ’93 thru "97 
25026 Chrysler LHS, Concorde, 300M,. 
- Dodge intrepid, 98 thru ’04 a 
25027 Chrysler 300, Dodge Charger a 
_ Magnum '05 thru ’07 . 
25030 Chrysler & Plymouth Mid-size 
. front wheei drive ’82 thru ’95 
. | Rear-wheel Drive - see Dodge (30050) 
25035 PT Cruiser all models '01 thru 703 


25040 Chrysler Sebring, Dodge Avenger 95 thru "05 


Dodge Stratus ‘01 thru 05 


_ DATSUN | | 
28005 200SX all models ’80 thru "83 


28007 B-210 all models ’73 thru ’78 
28009 210 ail models '79 thru ’82 
28012 240Z, 260Z. & 280Z Coupe ‘70 thru 78 
28014 .280ZX Coupe & 2+2 79 thru ’83 
300ZX - see NISSAN (72010) 
28018 510 & PL521 Pick-up:’68 thru ’73. . 
28020 510 ali models ’78 thru ’81° . 
28022 620 Series Pick-up all models '73 thru 79 
720 Series Pick-up - see NISSAN (72030) — 


28025 810/Maxima ail gasoline models, "77 thru’84_ 


DODGE 

400 & 600 - - see. CHRYSLER (25030) 
30008. Aries & Plymouth Reliant ’81 thru: "39. 
30010 Caravan & Plymouth Voyager ’84 thru. ‘95 ; 
30011. Caravan & Plymouth Voyager ’96 thru ’02 


30012 Challenger/Plymouth Saporro ’78 thru 83. : 


30013 Caravan, Chrysler Voyager, Town &. 
Country 03 thru’06.—— 2. 
30016 Coit & Plymouth Champ 78 thru 87 rie 
30020 . Dakota Pick-ups aill.modeis '87 thru ’96 © 
30021 Durango '98 & ’99, Dakota.’97 thru ’99. 
30022 Dodge Durango modeis.’00 thru ’03 ~~ 
Dodge Dakota.models 00 thru’04 
30023 Dodge Durango.’04 thru '06, Dakota. 05 and ’06 
30025 Dart, Demon, Plymouth Barracuda, . 
Duster & Valiant 6 cyl models ’67 thru:’76 
30030 Daytona & Chrysler Laser ’84 thru.’89 . 
Intrepid - see CHRYSLER (25025, 25026) 
30034 Neon all models ’95 thru. 99 0 
30035 Omni & Plymouth Horizon '78 thru ’90. 
30036 Dodge and Plymouth Neon 00 thru’05 
30040 Pick-ups all full-size models. °74 thru ’93 
30041. Pick-ups all full-size. models ’94 thru ’01 
‘30042 Dodge Full-size Pick-ups ’02 thru '08 
30045 Ram 50/D50 Pick-ups & Raider and 
* Plymouth Arrow Pick-ups ’79 thru '93 . 
30050 Dodge/Plymouth/Chrysler RWD ’71.thru "89 
30055 Shadow & Plymouth Sundance ’87.thru "94 
30060 Spirit & Plymouth Acclaim '89 thru 95. 
nee Vans - ieeee. . Plymouth 71 thru 03 


EAGLE 


FIAT 
34010 
34025 


FORD 


10355 
36004 
36006 
36008 
36012 


10320 
36016 
36020 
36022 
36024 
36025 


36028 
36030 
36032 


36034. 


36036 
36044 
36048 
36049 


36050 


36051 
36052 
36054 
36058 


- 36059 
36060 ° 


36061 
36062 


36066 


36070 
36071 


36074 
36075. 


36078 
36082 
36086 
36090 
36094 
36097 





Talon - see MITSUBISHI (68030, 68031) 
Vision - - s6e CHRYSLER (25025) * 


124 Sport Capea Spider’é "68 at? 78 
x1/9 ail models "74. thru oo 


Ford Automatic ‘Transmission Overhaul _ 
Aerostar Mini-vans all models ’86 thru.’97_ 
Contour & Mercury Mystique ’95 thru. ‘00 
Courier Pick-up. all models ’72 thru 82. 
Crown Victoria & Mercury Grand | 
Marquis 88 thru ’06 __ si 
Ford Engine Overhaul Manual © we 
Escort/Mercury Lynx all models "81 thru 90 
Escort/Mercury Tracer ’91 thru'00 
Ford Escape & Mazda Tribute '01 thru’ 07 
Explorer & Mazda Navajo, 91 thru 01. 

Ford Explorer &. Mercury — ine 
Mountaineer ’02 thru '07 . ys 
Fairmont & Mercury Zephyr ’78 thru 83 
Festiva & Aspire ’88 thru '97 ae 
Fiesta all models ’77 thru ’80 | 

Focus ail models 00 thru’07 . si. 
Ford & Mercury Full-size ’75 thru "BT 

Ford & Mercury Mid-size '75 thru 86: 
Mustang V8 ali models ’64-1/2 thru 73° 
Mustang II 4 cyl, V6 & V8 models ’74 thru ’78 
Mustang & Mercury Capri ’79 thru. "86 : 
Mustang all models ’94 thru a PL ne 
Mustang 705 thru’07 

Pick-ups & Bronco ’73 thru 79 ; 
Pick-ups & Bronco ’80thru’96 tis 
F-150 & Expedition '97 thru '03, F-250 '97 
thru 99 & Lincoln Navigator ‘98 thru ‘02 | 
Super Duty Pick-ups, Excursion '99 thru 06 
F-150 full-size '04 thru ‘06 


‘Pinto & Mercury Bobcat '75 thru '80 
Probe all models ’89 thru’92 


Ranger/Bronco fi gasoline models "83 thru. ‘92 
Ranger ’93 thru ’08 & oe 
Mazda Pick-ups ’94 thru 08. 

Taurus & Mercury Sable ’86 thru 95 
Taurus & Mercury Sable ’96 thru 05 
Tempo & Mercury Topaz ’84 thru ’94 | 
Thunderbird/Mercury Cougar ’83 thru ’88 


-Thunderbird/Mercury Cougar ’89 and ’97.. 


Vans all V8 Econoline models ’69 thru ‘oT 
Vans full size ’92 thru ‘05 
Windstar Mini-van 95 thru ’07 


GENERAL MOTORS 


10360 


38005 


GM Automatic Transmission Overhaul | | 
Buick Century, Chevrolet Celebrity, _—_. 
Oldsmobile Cutlass Ciera & Pontiac 6000 . 


all models 82 thru °96 


38010 
38015 


38016 


38017 
38020 


38025 


38026 


38027 
38030 


38031 


38032 
38035 


38036 


GEO. 


40030 


Buick Regal, Chevrolet Lumina, 


Oldsmobile Cutlass Supreme & 


Pontiac Grand Prix (FWD) '88 thru ’07_ 
Buick Skyhawk, Cadillac.Cimarron,, = 
Chevrolet Cavalier, Oldsmobile Firenza &. 


_ Pontiac J-2000 & Sunbird ’82 thru 94 


Chevrolet Cavalier &. 

Pontiac Sunfire ’95 thru 04 : : 
Chevrolet Cobalt & Pontiac G5. 05 thru "09 
Buick Skylark, Chevrolet Citation, 
Olds Omega, Pontiac Phoenix ’80. thru. "85. a 
Buick Skylark & Somerset, | dae, es 
Oldsmobile Achieva & Calais and 


’ “Pontiac Grand Am all models ’85 thru’ "98 


Chevrolet Malibu, Olds Alero & Cutlass, : 
Pontiac Grand Am ’'97 thru ’03_. ene 
Chevrolet. Malibu '04thru’07. “ 
Cadillac Eldorado, Seville, Oldsmobile. 
Toronado, Buick Riviera ’71 thru’85 
Cadillac Eldorado & Seville, DeVille, Fleetwood 
& Olds Toronado, Bulck Riviera '86 ‘thru "93. . 
Cadillac DeVille 94 thru '05 & Seville °92 thru. 04 
Chevrolet Lumina APV, Olds Silhouette 

& Pontiac Trans Sport all models ‘90 thru: "96 
Chevrolet Venture, Olds Silhouette, . 
Pontiac Trans Sport & Montana ’97 thru 05 
General Motors Full-size i 
Rear-wheel Drive - see BUICK qi 9025) 


Metro - see CHEVROLET Sprint (24075). 
Prizm - ’85 thru "92 see CHEVY (24060), . 


93 thru ‘02 see TOYOTA Corolla enue 
Storm all models.’90 thru ’93.-. 


. Tracker - see SUZUKI Samurai (90010) ; 
aes | (Continued on other side) 
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GMC .. 
i Vans & Plok-ups - ‘see » CHEVROLET 


HONDA 


42010 Accord CVCC all models 76 thea 83 vein 


42011 Accord all models ’84:thru'’89 © 
_ 42012 Accord all models ’90 thru '93 
42013 Accord all models ’94 thru ’97 
42014: Accord all models 98 thru’02—— 
42015 ‘Honda Accord models ’03 thru °07 | 
- 42020 Civic 1200 all miodels ’73 thru ’79 
42021 Civic 1300 & 1500 CVCC ’80 thru 83 
42022 Civic 1500 CVCC all models "75 thru 79. 
42023 Civic all models ’84 thru 91 | 
42024. Civic & del Sol '92 thru 95 _ 
42025 Civic ’96 thru ’00, CR-V 97 thru ’01, 
Acura. Integra 194 thru 00 
42026. Civic ’01 thru '05, CR-V ’02 thru 06 
42035 Honda Odyssey all models 99 thru.’04. 
42037 Honda Pilot.’03 thru 07, Acura MDX.:'01 thru '07 
- 42040 . Prelude cvcc all models 79 thru "89. 


HYUNDAI ; 

43010 Elantra all models 96 thru 06 7 
43015 Excel & Accent all models ’86 thre: "98 
43050 Santa Fe all models ’01 thru “ 
43055: Sonata all models 99 thru: 08 © 


isuzU 
-. Hombre - « see CHEVROLET S- 10 (24071) 
47017 Rodeo, Amigo. & Honda Passport. "89 thru 02 
47020 Trooper & na 81 thru '93.. . 


3 JAGUAR | 
49010 .XJ6 all 6 cyl models 68 thru 86 
49011 XJ6 all models ’88 thu’94. 
49015. XJ12 & XuS all 12 2 ey models 72 thru "85. 
JEEP 
50010 Cherokee, Comanche & Wagoneer Limited 
all models ’84 thru ’01 
50020 CJ all models 49 thru ’86 : ' 
50025 Grand Cherokee all models 193 thru 704 
50029 Grand Wagoneer & Pick-up ’72 thru ’91 
_. +» «Grand Wagoneer ’84 thru 91, Cherokee & 
ve Wagoneer ’72 thru.’83, Pick-up *72 thru ’88 
§0030: Wrangler all models 87 thru OS *- 
50035 Liberty: 02 thru 04 — fe : 
KIA. | 
54070 Sephia 94 thru ‘01, Spectra 00. ‘ru 04 


LEXUS | | 
ES 300 - see TOYOTA Camry (2007) 


LINCOLN | 
“Navigator - see FORD Plekcing (36059) 
; 5901 0° Rear-Wheel Drive all models "70 thru ’05 


MAZDA | 3 

61010 GLC Hatchback wecictuaal drive) 77 thru 183 
61011 GLC (front-wheel drive) ’81 thru cas se 
61015 323 & Protogé '90 thru "00 

: 61016 MX-5 Miata ’90 thru '97 
61020 MPV all models 89 thru’98 

__. Navajo - see Ford Explorer (26024) 

61030 Pick-ups '72 thru 98 

. ' ~ Pick-ups ’94 thru 00 - - see Ford Pager oor) 
61035 RX-7 all models 79 thru ’85 ~~ 
61036 RX-7 all models ’86 thru ’91 ‘ 
61040 626 (rear-wheel drive) all models "79 thru "82 
61041. 626/MX-6 (front-wheel drive) ’ 83 thru’ "92 
61042 626, MX-6/Ford Probe 93 thru ‘Ot. ; 


MERCEDES-BENZ | a 
| 63012 123 Series Diesel 76 thru 85 


- 63015 ‘190 Series four-cyl gas models, ’84 thru 88 | 


63020 230/250/280 6 cyl sohc models ’68 thru ’72 
63025 280 123 Series gasoline models "77 thru ‘81 

~ 63030 350 & 450 all models ’71 thru 80 ~ 
63040 C-Class: C230/C240/C280/0320/C350 01 thru ’0 


MERCURY beg oot 
64200 Villager & Nissan Quest 93 thru 01 
All other titles, see FORD — 


MG. 
66010 MGB Roadster & GT Coupe: 62 thru 80. 
66015 MG ‘Midget, Austin Healey Sprite: 58 thr ‘80 


| MITSUBISHI. a 
68020 Cordia, Tredia, ¢ Galant, Precis & : 

_. Mirage.’83 thru 93° 
sogeeg Eclipse, Eagle Talon & Ply. Laser 90 thru ’94.. 


68031 Eclipse ’95 thru 05, Eagle Talon ’95 ‘thru 98 
68035. Mitsubishi Galant ’94 thru ’03. 
68040 Pick-up *83 thru ’96. & Montero "83 thru. 8: 


NISSAN 


72010 3002ZX all models including Turbo 4. thru "89 . 


72011. 350Z & Infiniti G35 all models ’03 thru. 08 


. 72015 . Altima all models. ’93 thru 06 — 
72020 Maxima all models ’85.thru ’92 


72021 Maxima all models ’93 thru '04 


72030 Pick-ups '80 thru’97 Pathfinder ’87 thru ‘95 
72031 Frontier Pick-up, Xterra, Pathfinder 96 thru 04 


72032 Nissan Frontier & Xterra '05 thru 08 
72040 Pulsar all models ’83 thru’86 st 

~s Quest.- see MERCURY Villager (64200) 
72050: Sentra.all models ’82 thru '94 
72051 Sentra & 200SX all models 95 thru 04 
72060 Stanza all models "82 thru: 90 . car 


OLDSMOBILE | | 
73015 Cutlass V6 & V8. gas models "74 thru ‘88 


For other OLDSMOBILE titles, see BUICK, 
~ CHEVROLET: or GENERAL MOTORS listing. 


PLYMOUTH | 


For PLYMOUTH titles, see poDGE E listing. 


PONTIAC : 
79008 Fiero all models 84 thru ‘88 
79018 Firebird V8 models except Turbo ’70 thru ii “ 
79019 Firebird all models ’82 thru ’92 _. i 
79040 Mid-size Rear-wheel Drive ’70 thru 187 
_ For other PONTIAC titles, see BUICK, 
CHEVROLET or GENERAL MOTORS listing. 


PORSCHE | 

80020 911 except Turbo & Carrera 4°65 thru *89 
80025 914 all 4 cyi models ’69 thru ‘76. 

80030 924 all models including Turbo ’76 thru ’82 
80035 944 all models including Turbo ’83 ius "89 


- RENAULT 


Alliance & Encore - - see AMC (14020) 


SAAB 
84010 900 all models including Turbo ’79 thru 8 


SATURN 

87010 Saturn all wiedels 91 thru 102. 

87011 Saturn lon ’03 thru '07 

87020 Saturn all L-series models ’00 thru ‘04 
87040 Saturn VUE 02 thru ’07 


SUBARU 


89002 1100, 1300, 4400 & 1600 "71 thru 79° 
89003 1600 & 1800 2WD & 4WD’’80 thru "94. 


- 89100 Legacy all models ’90 thru ’99 


-89101 Legacy & Forester ’00 sae 06 


SUZUKI | 
90010 Samurai/Sidekick & Geo Tracker 86 thru ‘ot 


TOYOTA 
92005 Camry ail models ’83 thru ’91 


92006 Camry all models ’92:thru 96 


92007 Camry, Avalon, Solara, Lexus ES 300 '97 thru’ ‘ot 
92008 Toyota Camry, Avalon and Solara and ° 

“* = Lexus ES 300/330 all models ’02 thru "06 
92015 Celica Rear Wheel Drive '71 thru’85 
92020 Celica Front Wheel Drive 86 thru ’99 
92025 Celica Supra all models'’79 thru ‘92 
92030 Corolla all models ’75 thru '79 . 
92032 Corolla all rear wheel drive models 80 thru ’87 


92035 ‘Corolla all front wheel drive models ’84 thru 2 


92036 Corolla & Geo Prizm 93 thru "02 me 

92037 Corolla models ’03 thru ’05 

92040 Corolla Tercel all models ‘80 thru "82° 
92045 Corona al’.models ’74 thru 82 oe 
92050 Cressida all models ’78 thru 82° 
92055 : Land Cruiser FU40, 43, 45, 55 ’68 thru ’82 - 
92056 : Land Cruiser FJ60, 62, 80, FZJ80 '80 thru "96 
92060. Matrix & Pontiac Vibe ’03 a 08 
92065 - MR2 all rnodels: "85 thru’87 — 

92070 Pick-up all models ’69 thru ’78 © 

92075 Pick-up all models ’79 thru 95 | 
92076 Tacoma, 4Runner, & T100 ’93 thru. ’04— 
92077. Tacomavall models ’05 thru.’09- oS 
92078. Tundra‘’00 thru 06 & Sequoia ’01 thru 06 
92079 4Runnér all models 03 thru’09 
92080 Previa all models ’91thru’95 = 
92081 Prius ail models 01 thru’08 = 
92082 RAV4 ad models 96 thru "05 


_Haynes Automotive Manuals (continued) | 


_NOTE: If your do not: see a listing for your vehicle, consult your local Haynes dealer for the. latest product information. 


92085 Tercel all models "87 thru "94. 
92090 Toyota.Sienna al models ’98 thru 06. 
92095 Highlander & Lemus} RX-330 ’99 thru "08 


TRIUMPH | 


94007 Spitfire all models 162 thru 81. wy 
94010 TR7 all models. 78 sors. “a | 


96008 Beetle & Karmann Ghia 54 thru 79 
96009 New Beetle ’98 thru’05 

96016 Rabbit, Jetta, Scirocco & Pick-up gas 
models ‘75 thru ’92 & Convertible ’80 thru. 92 


96017. Golf, GTI & Jetta ’93 thru:’98 


& Cabrio '95 thru 02. 


96018 Golf, GTI, Jetta 99 thru 05 


96020 Rabbit, Jetta & Pick-up diesel '77 thru 84 ; 


96023 Passat '98 thru ’05, Audi A4 ’96 thru '01 . 


96030 Transporter 1600 all models ’68 thru 79: : 
96035 Transporter 1700, 1800 & 2000 ’72 thru. 79 
96040 Type 3 1500 & 1600 all models ’63 thru '73 
96045 Vanagon all Baceowd models "80 thru. 8: 


VOLVO 7 ae 
-97010 120, 130. Series & 1800 Sports 61 thru, 73 


97015 140 Series all models ’66 thru ’74 
97020 240 Series all models ’76 thru 93 -. 


_ 97040 740 & 760 Series all models ’82. thru "88 


97050 850 Series all models "93 thru ‘97 


- TECHBOOK MANUALS . Asie ¢ 
10205 Automotive Computer. Codes 2M] 

10206 OBD-II & Electronic Engine. Management 
10210 Automotive Emissions Control Manual. 

10215. Fuel Injection Manual, 1978 thru 1985 . 
10220 Fuel Injection Manual, 1986 thru 1999 
10225 Holley Carburetor Manual 
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99100 GM Modelos de Tamajio Mediano ’70 al ’88 
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Common spark plug conditions 


NORMAL 


Symptoms: Brown to grayish-tan color and slight 
electrode wear. Correct heat range for engine and 


operating conditions. 
Recommendation: When new spark plugs are 
installed, replace with plugs of the same heat range. 








WORN 


Symptoms: Rounded electrodes 
with a small amount of deposits on 
the firing end. Normal color. Causes 
hard starting in damp or cold 
weather and poor fuel economy. 

Recommendation: Plugs have 
been left in the engine too long. 
Replace with new plugs of the 
same heat range. Follow the rec- 
ommended maintenance schedule. 


CARBON DEPOSITS 
Symptoms: Dry sooty deposits 
indicate a rich mixture or weak igni- 
tion. Causes misfiring, hard starting 
and hesitation. 

Recommendation: Make sure the 
plug has the correct heat range. 
Check for a clogged air filter or 
problem in the fuel system or engine 
management system. Also check 
for ignition system problems. 


ASH DEPOSITS 

Symptoms: Light brown deposits 
encrusted on the side or center 
electrodes or both. Derived from oil 
and/or fuel additives. Excessive 
amounts may mask the spark, 
causing misfiring and hesitation 
during acceleration. 
Recommendation: _ lf excessive 
deposits accumulate over a short 
time or low mileage, install new 
valve guide seals to prevent seep- 
age of oil into the combustion 
chambers. Also try changing gaso- 
line brands. 


OIL DEPOSITS 


Symptoms: Oily coating caused 
by poor oil control. Oil is leaking 
past worn valve guides or piston 
rings into the combustion chamber. 
Causes hard starting, misfiring and 
hesitation. 

Recommendation: Correct the 
mechanical condition with neces- 
sary repairs and install néw plugs. 


GAP BRIDGING 


Symptoms: Combustion deposits 
lodge between the electrodes. 
Heavy deposits accumulate and 
bridge the electrode gap. The plug 
ceases to fire, resulting in a dead 
cylinder. 

Recommendation: — Locate the 
faulty plug and remove the deposits 
from between the electrodes. 





TOO HOT 

Symptoms: Blistered, white insu- 
lator, eroded electrode and absence 
of deposits. Results in shortened 
plug life. 

Recommendation: Check for the 
correct plug heat range, over- 
advanced ignition timing, lean fuel 
mixture, intake manifold vacuum 
leaks, sticking valves and insuffi- 
cient engine cooling. 


PREIGNITION 


Symptoms: Melted electrodes. 
Insulators are white, but may be 
dirty due to misfiring or flying debris 
in the combustion chamber. Can 
lead to engine damage. 

Recommendation: Check for the 
correct plug heat range, over- 
advanced ignition timing, lean fuel 
mixture, insufficient engine cooling 
and lack of lubrication. 


HIGH SPEED GLAZING 


Symptoms: Insulator has yellow- 
ish, glazed appearance. Indicates 
that combustion chamber temper- 
atures have risen suddenly during 
hard acceleration. Normal deposits 
melt to form a conductive coating. 
Causes misfiring at high speeds. 
Recommendation: _ Install new 
plugs. Consider using a colder plug 
if driving habits warrant. 


DETONATION 


Symptoms: Insulators may be 
cracked or chipped. Improper gap 
setting techniques can also result 
in a fractured insulator tip. Can lead 
to piston damage. 

Recommendation: Make sure the 
fuel anti-knock values meet engine 
requirements. Use care when set- 
ting the gaps on new plugs. Avoid 
lugging the engine. 


MECHANICAL DAMAGE 


Symptoms: May be caused by a 
foreign object in the combustion 
chamber or the piston striking an 
incorrect reach (too long) plug. 
Causes a dead cylinder and could 
result in piston damage. 
Recommendation: Repair the 
mechanical damage. Remove the 
foreign object from the engine and/ 
or install the correct reach plug. 


9.5b An exploded view 
of the distributor drive 
adapter assembly 














nut (upper arrow), remove the distributor 
and remove the three adapter retaining 
bolts (arrows) 





roubleshooting section helps identify _ 





 distributo: 
(see illustra- 





Written from hands-on e perience based ona 
_ vehicle teardown using ¢ 








lash adjusters - check, removal, 
inspection, and installation 


9.6 To extract a camshaft seal, drill a f 

couple of small holes in the old seal, . % rs Z unre 
thread a pair of sheetmetal screws into “ rds ’ y ting through 

the holes and pry the seal out with a d 


Sener) Sea <2 Seen enees i. Haynes tips give | s to make the job | — 
easier and eliminate the need for special tools — - 
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9.7b As a last resort, you can also drive a make sure the adjuster that's being tested 
with a section of pipe and a bolt of the cam seal into place with a hammer and a has the corresponding camshaft lobe 
proper size and thread pitch (don't let the large socket, but make sure you don't pointing away from the rocker arm 
camshaft turn as the bolt is tightened) damage the sprocket positioning pin on (closed valve) 
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Mazda 323 and Protegé models 
1990 through 2000 ? : 


~ 


Does not include information specific to 4WD models 
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